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PROFESSOR FLINDERS PETRIE’S SCHEME OF 
AN ETHNOLOGICAL STORE-HOUSE. 

Or late years many scientific men have 
realized that the function of museums has 
been imperfectly understood. Some mu- 
seum Officials still regard museums more in 
the light of cabinets of curiosities than as 
serious teaching institutions. There are 
two distinct ways of treating museums 
from the educational point of view ; these 
may briefly be described as the method of 
the text-book or the plan of dictionary; a 
combination of the two is always difficult 
and often impossible. 

To explain my meaning: The bulk of 
people go to a museum for intellectual 
amusement; they are interested in natural 
objects or in the works of man, and they visit 
the museum in a laudable spirit of curiosity 
and with a desire to receive instruction. 
What these people require is a compara- 
tively small number of objects suggestively 
arranged, with descriptive labels and ac- 
companied by carefully chosen drawings, 
photographs and maps. In a properly ar- 
ranged museum of this type it should be 
impossible for any intelligent visitor to 
leave it without having gained definite in- 
struction. This is what I venture to call 
the text-book museum. 

The more serious student, he who is seek- 
ing to advance knowledge, requires a very 
different type of museum. It is necessary 
that he should have access to a large number 














566 





of specimens, and it is here that the recent 
way of studying natural history and anthro- 
pology makes itself felt. Formerly stu- 
dents were satisfied if they could see one or 
two specimens of any given species of plant 
or animal, or an example of a shield or a 
spear of a given tribe. Now they have 
learnt that it is necessary to have long 
series of representatives of a species or of 
the various implements and weapons of 
primitive races. The old order belonged 
to the period when the fixity of species was 
an article of faith. To-day the naturalist 
is more interested in varieties and interme- 
diate forms. Formerly the naturalist de- 
lighted in clearly cut classifications ; now 
he revels in tracing the infinite gradations 
of nature and in endeavoring to learn their 
significance. The same applies to the an- 
thropologist ; those, for example, who study 
the decorative art of savage peoples or of 
pre-historic times have to visit as many 
museums as possible in order to get a suf- 
ficiently long series to enable them to trace 
the origin and distribution of certain de- 
signs. No museum is likely to be too large 
for such students. This is what may be 
termed the dictionary type of museum, and 
the specimens contained within it require, 
like the words in a dictionary, to be so ar- 
ranged that they can be referred to with 
the minimum amount of trouble. 

Those who have seen the great stores of 
duplicates in such museums as the Na- 
tional Museum, of Washington, or the 
Agassiz Museum, at Harvard, will recog- 
nize that our American colleagues have real- 
ized this need ; but there are many practical 
difficulties. In large towns space is too 
valuable to admit of the accumulation of 
long series, unless they are to be so stored 
as to be studied under great difficulties ; 
and certain large objects, such as many an- 
thropological specimens, would occupy so 
much space as to preclude their being col- 
lected. Further, the cost of the dust-proof 
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cases which are absolutely necessary _ in 
cities is very great. 

Appreciating the need for the collecting 
of long series of anthropological specimens ; 
for the desirability of having representa- 
tives, or representations, of all the objects 
made by vanishing tribes of natives; and 
for the advisability of keeping together as- 
sociated objects from extensive archzolog- 
ical excavations, Professor Flinders Petrie 
has devised a scheme which will give the 
greatest possible storage space for a given 
expenditure. This scheme, which he brought 
before the meeting of the British Associ- 
ation at Liverpool, is briefly as follows: 

The conditions for a repository with such 
a scope are so wholly different from those of 
existing museums that the proportions of 
expenditure are entirely changed. The es- 
sential and primary condition is that space 
shall be of minimum value; and, as it is 
desirable to keep down wages and the cost 
of moving objects, it is needful that, what- 
ever the amount of expansion, no rear- 
rangement should be necessary. 

The type of structure must, therefore, be 
a long gallery, with lateral expansions to 
be built as any section increases. The gal- 
leries must be sufficiently wide apart to al- 
low of any likely increase, however irregu- 
larly distributed. 

An economical type of gallery would be 
one about 54 feet wide, divided into a nave 
and two aisles, the latter being subdivided 
into bays, 16 feet long. From these bays 
lateral expansions would be added when- 
ever necessary. The walls should be low 
—say 10 feet—and about one-fourth of the 
roof should be of glass, which would ensure 
the galleries being well lighted. 

The essence of the scheme is that the 
site shall be ordinary agricultural or wooded 
land, so that, however irregular the expaa- 
sion, the unoccupied land will continue 
be productive. Thus every possible need of 
the future can be accommodated without 
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incurring more immediate expense than is 
now requisite, and without any loss of in- 
terest on capital not utilized. For this 
purpose it would not be unreasonable 
to secure about 500 acres. On this land 
galleries of 54 feet wide, built in blocks of 
100 bays, or 1600 feet in length, should be 
placed at about a furlong apart. This 
would allow of each gallery expanding on 
either side for about 250 feet of out-building. 

Each gallery should have in the middle 
of its length a policeman’s cottage ( fire- 
proof ) with its windows looking along the 
inside of the gallery. 

The site should be within a short journey 
from London ; fairly dry and sandy if pos- 
sible, and belts of trees should occupy the 
spaces between the galleries and thus re- 
duce the effect of wind and rain. 

No glass cases would be required except 
for a few objects that needed to be kept dry. 
There would be little dust in a wooded 
country, and the absence of any internal 
heating and the filtration of all air passing 
in would diminish the chance of dust. 
Where glass was desirable, large loose 
sheets could be laid over boxes or shelves, 
and specimens could be put out of reach by 
having strips of wood screwed down to se- 
eure the glass. 

In his memorandum on this ‘ Proposed 
Repository for preserving Anthropological 
or other Objects,’ which was printed in the 
Report of the Association for 1896 (p. 935) ; 
Professor Petrie enters into further details 
and offers suggestions concerning the con- 
stitution of the trustees and the duties of 
the keeper, as well as the disposition and 
ownership of the specimens. He estimates 
that the total cost per annum would be $2,450 
for_a building equal to half the British Mu- 
seum exhibiting area, and the securing of 
space for future building up to50 or 100 times 
the present exhibiting area. This amounts 
to 14 per cent. on the present annual grant 
to the British Museum at Bloomsbury. 
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This scheme led to a lively discussion and 
various objections were raised against more 
or fewer of the details, the most serious 
being that Professor Petrie had greatly un- 
derestimated the prime cost and the annual 
expenditure. In his reply he faced all the 
objections and admitted that even if the cost 
was greater than he had allowed for, some 
such scheme as his would be vastly cheaper 
than any museum as at present constituted. 

It is first necessary to take a broad view 
of the situation, and to decide whether it . 
is desirable to greatly increase our anthro- 
pological and archzological collections. 
Anthropology is so recent a science that its 
full importance is realized only by a few, 
and there is a very real danger that by the 
time the general public is educated to rec- 
ognize its value a very considerable 
amount of material will have disappeared. . 
All scientific anthropologists agree in as- 
serting that it is desirable to collect ex- 
amples of all objects made by vanishing 
peoples, and to preserve them for future 
generations. The next question is, whether 
sufficiently extensive collections can be 
stored in existing museums, and whether 
the cost of warehousing them and of pro- 
viding suitable cases is not likely to be 
somewhat excessive—so much so as to 
cause the curators to limit the acquisition 
of specimens. It is much to be feared that 
this is what would actually occur; but 
what is required is that the accommodation 
should be of such a nature that no desirable 
specimen should ever be refused. 

If existing museums are unsuited for in- 
definite expansion new ones must be built. 
Professor Petrie has proposed a scheme 
which may well form the basis of a discus- 
sion until it is replaced by a better. The 
great point to remember is that the prob- 
lem is fast reaching an acute phase and it 
must soon be faced. 

A. C. Happon. 


CAMBRIDGE, ENGLAND. 
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THE FUR-SEAL INVESTIGATION OF 1897. 

Tue result of this season’s work has 
mainly been to emphasize those of previous 
years, and particularly of 1896, and to show 
the futility of the suggestion that it is pos- 
sible to preserve the numbers of the seals 
so long as pelagic sealing is continued. Care- 
ful examination of the breeding grounds 
and a count of the young made in several 
places shows that there has been a decrease 
of not far from fifteen per cent. among the 
females and thirty per cent. among the 
killable males. This loss is practically in 
accordance with the conclusions reached 
by the American commissioners in 1896, 
when the total number of seals was com- 
puted at between 450,000 and 500,000. It 
is known that after the census of seals was 
made 35,000, not less than eighty per cent. 
of them females, were killed at sea and that 
certainly 16,000 pups starved in conse- 
quence of pelagic sealing in Bering Sea. 
If to this is added the loss from natural 
causes, which is believed to be high, it is 
easy to see that a decrease of fifteen per 
cent. would be well within the mark. 

To one familiar with the seals the loss 
shows itself in many ways; the seals play- 
ing in front of the breeding grounds, once 
so numerous and still to a considerable ex- 
tent present in 1896, have nearly disap- 
peared ; places filled by breeding seals last 
year were this season occupied by old males 
alone, who waited in vain for any females, 
and localities which were inaccessible to 
the investigator last summer could easily 
be reached this summer. The average 
number of females present in a harem was 
also found to be smaller this year than last, 
and wherever it was practicable to count 
the live pups there was in every case a fall- 
ing-off from the figures of 1896. The 
greater proportional falling-off of the bach- 
elors, or killable males, was expected, and 
is the result of the pelagic killing of 1892- 
94, during which time over 100,000 seals 
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were taken on the nortwest coast and 31,000 
in Bering Sea. 

The evil results of the small quota of 
seals killed on the Pribilof Islands between 
1892-95 are seen in the superabundance of 
full or nearly full-grown males, hundreds 
of these being turned away from almost 
every drive. So numerous have the males 
become that should it ever prove possible 
to bring about a cessation of pelagic seal- 
ing it will be necessary to kill several 
thousands of the old bulls, whose relatively 
great numbers led to continuous fighting 
throughout the past summer, with a conse- 
quent disturbance of the breeding grounds 
and loss of many females. 

Up to August 20th none of the yearlings 
branded as pups last year had made their 
appearance, nor was it expected that many 
of them, possibly not any, would be seen 
this year. This is partly for the reason 
that the yearlings arrive late and also be- 
cause all the seals branded were females 
and few of these come on shore until they 
make their appearance on the breeding 
grounds as two-year olds. As probably not 
more than thirty per cent. of seals born 
reach the age of two years, it will be seen 
that comparatively few of the 377 pups 
branded may be expected next year. Six 
of the eleven adult females branded as an 
experiment were, however, seen, a large 
number when it is remembered that not 
over half of the females are on shore at any 
one time, that the total number of females 
is over 100,000 and that they are scattered 
over eight miles of shore. In every case 
the brands were plainly visible, although 
the seals had shed their coats after the 
branding was performed, and there is every 
reason to believe that branding is a success. 
It is scarcely necessary to say that reports 
of branded seals being taken on the coast 
of Japan have no foundation, as are the 
mythical herds which have been driven 
from the Pribilofs to parts unknown. 
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While the practical results of the season’s 
work have been to more firmly strengthen 
the contentions of the United States, the 
scientific results have been more than ex- 
pected. The observations of Mr. Clark, 
while throwing much light on the problem 
of early starvation of young, have also done 
much to explain the manner in which ha- 
rems are formed and the massing of seals in 
particular spots when there is plenty of 
room and often better ground close at 
hand. 

The noticeable scarcity of three-year old 
females indicates the truth of the supposi- 
tion that the death rate is high, this being 
the only class whose abundance or scarcity 
could weil be noted, owing to the great 
similarity in the appearance of the older 
seals, On only one point did the results of 
this year’s observations differ materially 
from those of last year, and this is in re- 
spect to the cause of death among young 
seals. The conclusion reached last year 
that the great majority of deaths among the 
pups was due to their being trampled on by 
the old seals is found to be erroneous and 
that the mortality is caused by a parasite, 
a species of Uncinaria, found in the small 
intestine. This course of danger was pointed 
out by Dr. Stiles as a result of the examina- 
tion of a very few specimens obtained in 
1896, and the matter will be discussed at 
length later. It may be said that young 
seals—and they alone seem to be affected— 
dying from an attack of Uncinaria perish so 
quickly that they lose little of their fat and 
that the disease is practically over before 
the end of August. 

Finally, the past summer was unusually 
dry and clear, these conditions greatly 
facilitating the work of the party from the 
U. 8. Coast Survey which is engaged in 
making a careful survey of the islands and 
especially of the breeding grounds. 


F,. A. L. 
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A BOTANICAL EXCURSION TO MEXICO. 

Mexico is a profitable place for the 
botanist to visit on account of the rich- 
ness of the flora, numerically speaking, and 
because of the assemblage in one geo- 
graphical region of many species peculiar 
to a certain physical or meteorological zone. 
The aquatic flora, the Alpine flora, the 
desert and tropical floras, are all found as- 
sociated within a radius of a few miles. 
Altitude and the distribution of the rain- 
fall explein this somewhat interesting fea- 
ture of the flora. The problems presented 
to the botanist for solution are very in- 
tricate, and it is necessary for him in order 
to solve the more difficult questions to 
spend considerable time in the field where 
the plants are to be found surrounded by 
natural conditions. 

Each of the plant communities into 
which the flora of a country as vast as 
Mexico can be divided can be distin- 
guished by the component plants which, 
together by their collective features, give 
character to the vegetation of a particular 
meteorological, geological or physical re- 
gion of the earth’s surface. Such a flora 
as the Mexican can be classified into 
several ecological* communities, as follows : 

1. Hydrophytic Community, composed 
of Hydrophytes, or water-plants. 

2. Xerophytic Community, composed of 
Xerophytes, or desert-plants. 

3. Halophytic Community, composed of 
salt-loving plants. 

4. Mesophytic Community, including 
those plants found in intermediate situa- 
tions, such as plants of the tropical forests, 
palm forests, bamboo thickets, temperate 
deciduous forests, subtropical evergreen 
forests and plants of the Arctic, Alpine and 
prairie regions. 

The valley of Mexico is especially suited 

* Ecology is the study of plants with reference to 


their environmental conditions and covers the field of 
the so-called biology of plants. 
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to ecological inquiries. It is an elevated 
circular valley, closed in by two distinct 
ranges of hills, the oldest porphyritic rocks 
to the north and east, which before vol- 
canic disturbances began sloped gradu- 
ally southward toward the Isthmus, and 
the newer volcanic mountains to the south 
and west built up in a later period and 
closing off to the south and east the gradu- 
ally sloping plain, thus forming the basin- 
shaped plateau known as the Valley of 
Mexico. Ajusco, the oldest volcanic peak, 
stands like a sentinel on the southern rim of 
the basin, and from its summit to the base 
of the valley extends a lava bed known 
locally as the Pedregal. On the southeast 
rim of the valley rises the ice-capped 
peak of Popocatapetl (17,780 feet), and to 
the eastward, connected with the conical 
voleano, the ridged backbone of Ixtacci- 
huatl, also snow-capped, considered by ge- 
ologists to be built of the older porphyritic 
rocks. Along the base of the eastern 
range three fresh-water lakes, Texccco, 
Chalco and Xochimilcho, are found, while 
the partially drained basin of lake Texcoco 
_forms an alkaline plain stretching along 
the Mexican railroad to the hills which 
jut southward into the plain at Guadalupe. 

The lakes and communicating ditches 
furnish the hydrophytes, the alpine sum- 
mits of Popocatapetl, Iztaccihuatl and 
Ajusco (13,612 feet) the alpine plants; the 
lava beds afford a large number of xero- 
phytes, while the alkali plain near lake 
Texcoco grows a number of halophytes 
which reach their greatest numerical de- 
velopment on the Gulf coast. The rich 
agricultural soil of the valley grows a 
varied and luxuriant series of mesophytes. 
It presents in its constricted area a veri- 
table botanical garden, right at the doors of 
the population of the capital. 

Space will not permit a detailed account 
of the plants found growing in the different 
vegetable zones. Only one or two plants 
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can be taken by way of illustration. The 
xerophytes show very thick leaves, thick 
cuticle and a hairy or spiny covering, and 
are usually consolidated in structure. The 
plants are peculiarly constructed so as to 
store water by means of certain mucilagi- 
nous substances which absorb moisture and 
hold it tenaciously, giving it off very slowly 
tothe air. The Agave, Maguey or Century- 
plant, commonly found cultivated on the 
plateau of Anahuac, is a typical xerophyte. 
It is to be seen growing wild in desert 
places and on lava beds, and grows in one 
or two forms to a large size (eight feet), 
weighing sometimes 600 to 800 pounds. It 
is a plant of considerable pharmaceutical 
interest. It stores up in its tissues a sur- 
prising amount of a sugary water, which 
exudes when the plant is tapped, as the so- 
called honey water or aguamiel. This 
aguamiel when fermented yields the bever- 
age called pulqué, which is consumed in 
large quantities by the poorer Mexicans, 
who pay una cuartilla (3 cents Mexican, 
14 cents American) for a glass of this 
yeasty-tasting alcoholic drink. It is ob- 
tained from the plant in the following way: 
When the Agave, which yields the liquid 
honey water, reaches adult size, turns 
slightly yellow and begins to shoot up & 
flower stock, or before that time, it is 
tapped by hollowing out a concavity in the 
core of the plant at the base of the central 
leaves, which stand upright and are not 
yet fully expanded. The pulqué-gatherer, 
with a long hollow gourd pierced at both 
ends, draws the aguamiel by suction from 
the concave place as it wells up from be 
neath. He is clad in cheap cotton clothes 
and wears a hide apron fastened around 
his waist and a thick leather knee pad on 
his left leg. Then pressing the spiny leaves 
aside with his left knee, he pushes one end 
of his gourd with his right hand into the 
tapped place and draws upon the other end 
with his mouth, until he has filled the 
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gourd with maguey liquid. He then trans- 
fers it to a vessel made of pottery reinforced 
by wicker work, or, as is the usual custom, 
he pours it into a vessel made of a hogskin. 
When his skin vessel is full he carries it 
to the shed, where for 36 hours the Agave 
juice is allowed to ferment, changing during 
this process from a yellowish-looking fluid 
to a milk-white, yeasty-looking fluid. It is 
a very refreshing and wholesome drink for 
those high altitudes, if taken in modera- 
tion. Drunkenness is the result of its too 
free use. It is laxative, and is reputéd to 
be antiscorbutic, and through its assisting 
digestion quiets the heart’s action. The 
best pulqué is obtained in country places, 
the writer finding its use refreshing and 
cooling, the city pulqué being inferior to 
that of the suburban towns, being watery 
and sour. Pulqué keeps its freshness but 
a day, when it begins to sour. The sour 
liquid is distilled and yields according to 
the process used two or three powerful 
alcohol drinks, mezcal, tequila and aguar- 
diente de maguey. There are two or three 
beverages or soft drinks in use, one made 
from the pineapple and called pifio, and 
another tepache might be termed sugar- 
cane cider. The latter drink, as a rule, 
is to be had along most of the country 
roads running from Mexico. The mezcal, 
tequila and aguardiente are very powerful 
in their effects. A Mexican Indian addicted 
to their use can drink a glass of any one of 
the three without effect; two or three glasses 
will set him demoniacally crazy. 

The alpine flora is interesting on account 
of the dwarf, cespitose habit of the plants, 
their hairy covering and brilliantly colored 
flowers. The plants of this region are 
mostly perennial, very few annual plants 
being found in this zone. The lake flora is 
interesting, as the plants are distributed in 
the ditches and along the borders of the 
lagoons and lakes. Lichornia crassipes, the 
water hyacinth, Marsilia heterophylla, Rup- 





SCIENCE. 


571 





pia, Agenipea, Exscobedea linearis, Polygonum 
amphibium, Nymphea mexicana, Lobelia splen- 
dens, and a water lily with white flowers 
and large leaves, are a few of the plants of 
the hydrophytic community. 

The Chinampas, or floating gardens, are 
in lakes Chaleo and Xochimilcho. At one 
time they really did float, but now they are 
anchored to the bottom by the roots of 
trees and form little patches of garden 
ground, separated by narrow canals. Here 
are grown flowers and vegetables for the 
city market The canoes of the Indians 
bring the produce to the city by the Viga 
Canal, where it is sold along the banks of 
the canal, or in the markets, the principal 
one of which is called the Volador, south 
of the National Palace and occupying a site 
that was included in the grounds of the 
‘new house’ of Montezuma, and, therefore, 
after the Conquest was a part of the prop- 
erty of Cortez. Here are sold all manner 
of fruits and vegetables, apples, peaches, 
pears, pomegranates, mammees, figs, bana- 
nas, tunas, quinces, tomatoes, corn, beans 
and other agricultural products. The meat 
and poultry stalls are equally important, 
but it is to the sellers of herbs that a drug- 
gist would turn with most interest. 

An old Indian woman, knitting or sewing, 
occupies a seat in an enclosed stall, sur- 
rounded on all sides by dried herbs and 
medicinal plants. For a small sum of 
money she will prescribe for all the ailments 
to which the flesh is heir, drawing upon 
her supplies of drugs hanging about the 
stall. These substances are compounded 
into medicine, according to her directions, 
and it seems that the peons have faith in 
her skill, for numbers of them were seen 
around the stall asking medical advice. 
Casually, while inspecting the market, hasty 
notes were made of a few of the remedies 
whick composed her stock of drugs. There 
were panicles of Sambucus mexicana, dried 
flowers of Datura arborea, dried plants of 
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Achillea millefolia, a few Mammillarias, tops 
of Datura with stems and pods, dried gourds, 
bunches of unkown herbs wrapped in corn 
husk, bunches of the pepper tree (Schinus) 
molle, bunches of dried roots, sea beans 
(Mucuna), hoofs ofa deer, ears of a donkey 
dried, stuffed birds, carapace of a turtle, 
dried alligator with skin removed, armadillo 
skins and other remedies too nnmerous to 
mention. I returned again and again to 
this market and always found it a source of 
information and amusement. 

Mexico is a very rich and virgin field for 
ecological study and is yet an unworked 
field. Similar observations in other regions 
have been made by Dr. Eugene Warming, 
of the University of Copenhagen, several 
years ago in Venezuela; at Lagoa Santa, 
by Dr. Scott, who explored the Cape region 
of South Africa, in the Kalahari desert ; by 
Professor Stahl in Java,and last year in 
Mexico; and by Professor Trelease, of the 
Missori Botanical Garden, on the Yuccas 
of the southwestern United States and 
northern Mexico. 

Joun W. HArsHBERGER. 

UNIVERSITY OF PENNSYLVANIA, 


BOTANY AT THE AMERICAN ASSOCIATION 
FOR THE ADVANCEMENT OF SCIENCE. 
Section G organized on Monday, August 
9th, at 12 m., with about 18 persons in at- 
tendance, the Vice-President and Secretary 
both being in their places. After the elec- 
tion of 3 fellows to serve on the Sectional 
Committee further elections were post- 
poned till the following morning, when the 
full organization was completed. The at- 
tendance on the meetings ran up each day 
to about 50, except during the Vice-Presi- 
dential address, when the room was 
crowded with about 150 people. The list 
of new Officers elected for the Section is 
found elsewhere in this JourNAL, and need 
not be repeated here. 
Two invitations given to the Section were 
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quite generally accepted by its members; 
the one being to a visit of inspection to the 
immense pharmaceutical laboratory of 
Parke, Davis & Co., in Detroit; the other 
being to a trolley ride and entertainment 
by Mr. Joseph Berry, of Grosse Pointe, 
where the fine grounds, extensive gardens 
and conservatories were greatly enjoyed. 

During its session the Section was hon- 
ored with a brief visit from Professor H, 
Marshall Ward, of Cambridge University, 
England. 

The papers read numbered a total of 26, 
Several of the older botanists usually in at- 
tendance at the meetings of the Associa- 
tion were absent, and there was, therefore, 
a predominance of younger members; the 
quality of papers was, however, good, the 
most of them being narrative of original re- 
search on the part of their authors. 

The preliminary program has already 
been published in ScrencE (pp. 222-223 
above), and the following papers were sub- 
sequently entered : 


‘On a New and Improved Self-Registering Bal- 
ance,’ by Dr. Alex. P. Anderson. 

‘ The Correlation of Growth under the Influence of 
Injuries,’ by Dr. C. O. Townsend. 

‘The Botanical Collection of the Cornell Aretic 
Expedition of 1896,’ by Professor W. W. Rowlee and 
K. M. Wiegand. [Read by title.] 

‘ Description of Bacillus Phaseoli n. sp., with some 
Remarks on Related Species,’ by Dr. Erwin F. Smith. 

‘On the Nature of Certain Pigments produced by 
Fungi and Bacteria, with special reference to that pro- 
duced by Bacillus solanacearum,’ by Dr. Erwin F. 
Smith. 


Since the address of the Vice-President 
on‘ Experimental Morphology’ has been 
published in full in this JourNAL, comment 
need not be given here, except to say that 
the address, illustrated by lantern-slides was 
a collaboration of results of many botanists 
in experimental morphology, and was full 
of suggestion for future research in this di- 
rection. 

Professor Davis’ paper on the variation of 
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Trillium grandiflorum was accompanied by 
numerous dried specimens presenting the 
most remarkably monstrous forms. There 
were forms without the usual leaves, but in 
which all the floral organs except stamens 
were transformed into green foliage; acau- 
lescent forms, forms with petioles 12 cm. to 
15 cm. long, petiolated sepals and petals, 
forms with doubled sepals and petals, and 
forms without any stamens or pistils. In 
one locality in eastern Michigan over 400 
monstrous individuals were collected. Of 
all organs the stamens vary least; they 
usually contain pollen. The pistils are 
commonly without true ovules, bearing 
leafy outgrowths instead. The author did 
not attempt to explain the teratology, but 
suggested that it might be propagated by 
fertilizing normal forms with pollen from 
the monstrous ones. In the discussion 
which followed the reading of the paper, 
Dr. Smith reported making a similar collec- 
tion of the same species near the same 
locality and reporting it in the Botanical 
Gazette fifteen or more years ago. The 
Vice-President queried whether a preced- 
ing burning over with fire might not call 
forth the teratological forms. It was stated, 
however, by several present that such forms 
had been found where fire had not occurred 
for many years. Mr. Day reported a con- 
stant variety from Goat Island, Niagara 
River. Professor Britton had had no re- 
ports of these variations from the Appala- 
chian region. 

Mr. Wiegand reported variations in the 
form of fruit in closely related species of 
Galium. In some species the fruit is 
saucer-shaped, in others cup-shaped, and in 
others the edge of the cup is so narrowly 
constricted as to leave but a pore connect- 
ing the hollow interior with the exterior. 

Professor Bessey reported the progress of 
the Botanical Survey of Nebraska. The 
Survey was organized in 1892 by the Bo- 
tanical Seminar of the University of Ne- 
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braska, since which time it has brought 
together more than 10,000 specimens; pub- 
lished ‘ Reports I., II., III. and IV.’; pub- 
lished ‘Parts I., II. and XXI.’ of the 
‘Flora of Nebraska.’ The total number of 
species known to the State is about 3,400. 

This same author considered the question 
of the retreat of trees from Nebraska 
plains, concluding that none are known to 
be receding, while several species, such as 
the bur-oak and the pines, are advancing. 

Dr. Bessey also described the foot-hill 
vegetation of western Nebraska. The 
foot-hill region is an elevated plain 1,200 
meters above sea-level, upon which are 
Pine Ridge on the north, 1,500 meters above 
sea-level, and Cheyenne Ridge on the south, 
1,700 meters above sea-level. Upon Chey- 
enne Ridge occur considerable bodies of 
trees, mostly pines, with red-cedar, box- 
elder and others. The Box Butte plains 
are covered with a uniform grass-forma- 
tion. 

Mr. J. H. Schuette’s extensive paper on 
wild and cultivated roses of Wisconsin was 
read in brief abstract by Professor Bessey, 
who expressed himself as of the opinion 
that the author should make a wider study 
of native roses in the United States before 
publishing. 

Professor Beal’s paper, denominated 
‘How Plants Flee from their Enemies,’ 
consisted in the citation of numerous ex- 
amples of plant distribution as affected by 
hostile external conditions. 

The ‘ Bacteriosis of Carnations,’ as re- 
ported by Mr. Woods, is not due toa bacterial 
disease, as has been supposed, but to the 
punctures of aphides and thrips. The cells 
affected become cedemic, collapse and give 
a whitish sunken spot. The dead tissue 
may subsequently become infested by bac- 
teria and fungi. 

Dr. Erwin F. Smith reported the cor- 
roboration of Wakker’s claim that a certain 
disease of the hyacinth is caused by a bac- 
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terium. The author was able to produce 
the disease by inoculation in healthy plants. 
Owing to the care with which the Hollanders 
inspect their exportations the disease is 
unknown in this country. 

Dr. Smith described another bacterium, 
Bacillus Phaseoli, with related species, show- 
ing that this organism is a serious disease 
of garden and field beans. Thermal and 
cultural relations were shown, likewise 
drawings, photographs and macroscopical 
preparations, all aiding in the identification 
of the species. 

The same author discussed the relations 
of the brown color of humus soils to the 
pigment produced by Bacillus solanacearum, 
suggesting that this coloration of soils may 
be due to the action of bacteria in splitting 
up the carbohydrates of the humus. The 
isolated pigment will not serve as nutrient 
material for bacteria. 

Mr. C. A. Peters’ report of the formation 
of the reproductive organs of Drosera 
showed some details of pollen-origin and 
structure differing from those in most di- 
cotyledons. 

Dr. Schlotterbeck reported that accord- 
ing to his study the appendage to the seed 
of Melampyrum pratense is not a strophiole, 
nor a caruncle, nor an arillus, each of which 
has been claimed, but is a part of the en- 
dosperm which becomes constricted off from 
the rest during development. The same 
author has found the nucellus of Croton 
Tiglium protruding far out of the micropyle, 
the only other similar case known being 
that of Croton flavens. 

In the development of the pollen of the 
common milkweed, Asclepias cornuti, Profes- 
sor Spalding reported the work of Miss 
Langdon as showing some errors in the 
published account by Corry, especially re- 
garding the origin of the pollen-mother- 
cells and the outer wall of the pollinia. 
Peculiar changes in the protoplasm of the 
tapetal cells were also discussed with ref- 
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erence to their physiological significance, 
In the discussion which followed, the ques- 
tion arose as to what cells are to be denomi- 
nated pollen-mother-cells in this plant— 
whether the cells that by division into four 
give rise to the pollen-grains, or whether 
these four daughter-cells themselves are the 
pollen-mother-cells. 

Dr. Anderson reported the discovery o 
stomata on the bud-scales of Abies pectinata, 
What gives peculiar significance to this 
discovery is the fact that heretofore stomata 
have been thought never to occur on the 
bud-scales of Gymnosperms. 

The paper by the same author on the 
comparative anatomy of normal and dis- 
eased organs of Abies balsamea showed dif- 
ferences in structures of leaves of the lateral 
and erect branches ; the presence of 2 to 6 
resin canals in the bud-scales from which 
the resin, exuding through fringing hairs, 
spreads in a layer 1 to 3 mm. thick over the 
scale; the formation of resin-vesicles in 
the primary cortex by the growth of the 
epithelial lining to the resin canals. 

Dr. Townsend’s paper on the correlation 
of growth and injury narrated experiments 
with seedlings, larger plants and with Phy- 
comyces nitens. The injuries were given by 
excising parts of the plant, or by incisions. 
In Phycomyces there was a sudden retarda- 
tion of growth after cutting, and the normal 
rate was regained after 30 to 60 minutes. 
In higher plants there ensues on severe in- 
jury a gradual retardation, followed by 4 
gradual regain of normal rate, a period of 
acceleration sometimes preceding. In seed- 
lings, especially, a rather slight injury 
caused an acceleration in 6 to 24 hours, 
with a subsequent fall to the normal rate. 
The distance through which the injury may 
influence the rate of growth may amount to 
several hundred millimeters. The amount 
of variation in rate of growth may equal 
80 % of the normal rate. 

‘The Mechanism of Root Curvature’ 
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is a vexed question. Professor Spalding 
reported work done in his laboratory from 
which it would appear that not only one 
side of the root is concerned in producing 
the bending, but both sides. As a result of 
numerous experiments it is concluded that 
the effect of the stimulus is not altogether, 
as has been supposed, on cell-membranes, 
nor upon the activity of protoplasm in manu- 
facturing osmotic material, but is mani- 
fested in a molecular change in the proto- 
plasm by which it becomes more permeable 
to water. The tense membranes conse- 
quently contract, shortening the side that 
thus becomes concave. It is claimed that, at 
the same time, the effect of the stimulus is 
to increase the length of cells on the side 
becoming convex. Animportant difference 
between this theory and its predecessors is 
that this proposes to utilize the tensions 
usually existing in straight roots to account 
for the curving. 

The action of a cellulose dissolving 
enzyme extracted from cotyledons of seed- 
lings of Lupinus albus was described by Pro- 
fessor Newcombe. 

Professor True’s paper on the toxic ac- 
tion of phenols on plants aroused consider- 
able commendation and discussion. It has 
been known quite generally that plants are 
very sensitive toward certain substances, so 
sensitive that they may be used as tests for 
certain compounds diluted far beyond the 
capacity for identification by the usual 
chemical means. A study of the toxic ac- 
tion of the group of substances known as 
phenols has shown that living organisms 
respond in a definite manner to substances 
having a definite constitution, the reaction 
of the protoplasm being thus far governed 
by chemical laws. Electrolytic dissociation 
of the molecules into ions plays a subordi- 
nate réle in the physiological action of these 
compounds, the undissociated molecules, 
therefore, determining to a large degree the 
physiological properties of the substances. 
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Certain radicles seem to have specific prop- 
erties when introduced into the molecule, 
modifying the toxic value of the same. 

Dr. Hart sought to prove that the acrid- 
ity of the juice of Arum is not due, as 
claimed, to the mechanical action of the 
raphides. He exhibited preparations of 
the extracted juice which had been filtered 
and still preserved its acridity. He de- 
scribed also a series of experiments upon 
himself, detailing the physiological effects 
of the administration of the juice. 

Dr. Anderson described a self-registering 
torsion balance—an improvement over the 
one previously described by him. This in- 
strument will record the increase or de- 
crease in weight of any object that can be 
placed upon the balance, changes of .5 gm. 
being sufficient to make a record. 

In joint session of Sections F and G, Pro- 
fessor Osborn and Professor Poulton pre- 
sented a theory harmonizing to some extent 
Darwinism and Lamarckism, which is 
published in the present number (page 583) 
of SclENCE. 

FREDERICK C. NEWCOMBE, 
Secretary Section G. 


ANTHROPOLOGY AT THE TORONTO MEETING 
OF THE BRITISH ASSOCIATION. 

Section H was perhaps the best attended 
of all sections of the Association, the large 
West Hall of the University of Toronto, 
where the sessions were held, being filled 
on several occasions, while on Wednesday, 
August 25th, when the joint discussion with 
Section C (Geology) took place, standing 
room was at a premium. The chairman- 
ship of Sir William Turner, the celebrated 
anatomist, who presided with grace, dignity 
and a broad-minded discrimination that 
won the admiration of all who were priv- 
ileged to present papers or to take part in 
the various discussions which arose, was a 
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delightful feature of the meeting, while the 
frequent attendance of Sir John Evans 
constantly reminded those present that the 
science of anthropology was well honored 
in the illustrious President of the Associa- 
tion. American anthropologists were well 
represented at the meeting and on the pro- 
gram as well—Miss Alice Fletcher, Profes- 
sor F. W. Putnam, Dr. W J McGee, Pro- 
fessor E. S. Morse, F. H. Cushing, Dr. A. 
F. Chamberlain, Stansbury Hagar, Profes- 
sor L. Witmer, etc., represented the United 
States, and David Boyle, A. F. Hunter, 
Rev. John Maclean, Geo. Iles, Dr. G. M. 
Dawson, etc., Canada. Among the dis- 
tinguished British members present or con- 
tributing to the program were: E. W. Bra- 
brook (President of the Anthropological 
Institute); Professor A. Macalister, of Cam- 
bridge; Dr. R. Munro, the investigator of 
British lake-dwellings; E. 8. Hartland, the 
folk-lorist; Professor A. C. Haddon, who 
has written of ‘ Evolution in Art ;’ Dr. H. O, 
Forbes, traveler and anthropologist; F. T. 
Elworthy, who has written of the ‘ Evil 
Eye;’ Sir Geo. S. Robertson, ‘the hero of 
Chitral;’ F. C. Selous, the South African 
traveler. Altogether some fifty reports, 
papers, etc., were laid before the Section 
and two extended discussions on ‘American- 
Asiatic Contact’ and ‘The First Traces of 
Man in America’ took place. Of the papers 
read, eight were by Canadians, eleven by 
British members, eleven by members from 
the United States. 

The officers of the Section were as fol- 
lows, due recognition being given to Amer- 
ican anthropologists, both in Canada and 
the United States: 


SECTION H.—ANTHROPOLOGY. 


President : Professor Sir W. W. Turner, M. 
D., LL.D., F.R.S. ; 

Vice-Presidents: E. W. Brabrook, C.B., 
Pres. Anthr. Inst.; Professor A. Macalis- 
ter, M.D., F.R.S.; Dr. W J McGee; R. 
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Munro, M.D., F.R.S.E.; Professor F. W, 
Putnam, D.Se. 

Secretaries: A. F. Chamberlain, Ph.D; 
H. O. Forbes, LL.D.; Professor A. C. Had- 
don, D.Se.; J. L. Myres, M.A., F.S.A, 
(Recorder). 

Committee: F, H. Cushing; David Boyle; 
Dr. G. M. Dawson, C.M.G.; F. T. Elworthy; 
A. F. Hunter; Professor E. 8. Morse; E, 
Sidney Hartland, F.S.A.; Professor Light- 
ner Witmer, Ph.D. 

Owing to the conservative regulations of 
the Association, Miss Alice Fletcher, being 
a woman, could not receive the official 
honor unanimously voted her by the See- 
tion Committee, who, however, by assign- 
ing her the first place on the program, 
paid a graceful compliment to her scientific 
attainments, which, together with the chair- 
man’s well-worded encomium at the con- 
clusion of her address, was a tribute which 
an antiquated idea of scientific personnel 
utterly failed to minimize. 

In detail the program was carried out as 
follows : 


THURSDAY, AUGUST 18. 


1. The Scalp-Lock, A Study of Omaha Ritual. 

Miss ALIcE C, FLETCHER. 

2. The Import of the Totem Among the Omahas. 

Miss Axice C, FLETCHER. 

In these two papers were contained re- 
markably clear presentations of the prob- 
lems of what might, perhaps, be called 
‘the higher life’ of the Omaha Indians, 
the general ideas and ideals which underlie 
the hair-cutting ceremonial and the insti- 
tution of the totems being carefully ex- 
plained and accidental or incidental phe 
noma rated at their true value. That the 
acquisition of the totem represented the 
outburst of individuality and personality 
on the part of the young Indian was ably 
shown, and the relations of personal, gen- 
tile and tribal totems elucidated. 

The discussion following the paper was 
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shared in by Sir Wm. Turner, Dr. McGee, 
Mr. E. S. Hartland, F. C. Selous, all with 
warm appreciation of the ability of the au- 
thor in her treatment of a very difficult 
subject. Dr. McGee emphasized the artifi- 
ciality of certain social phenomena of primi- 
tive peoples. Mr. Hartland pointed out the 
great value of the proper interpretation of 
the ideas and institutions of the lower 
races. 

3. Squaktktquacht, or the Benign-Faced, the 
Oannes of the Ntlakapamugq, of British Co- 
umbia. B. Hitx-Tovr. 

This was a detailed version of the 
‘younger brother’ tale of the Ntlaka- 
pamugq, a Salish tribe of southern British 
Columbia. The ‘ Benign-faced’ is culture- 
hero, animal-transformer, fish-befriended, 
wizard-destroyer, etc. 

4, The Blackfoot Legend of Scarface. R. N. 
Witson. 

5. Blackfoot Sun Offerings. R. N. Wutson. 
The first of these interesting papers told 

the adventures of ‘Scarface,’ a young In- 
dian, whose personal] disfigurement caused 
the maiden of his heart to refuse her hand 
in marriage until the scar on his face should 
beremoved. After much wandering ‘ Scar- 
face’ accomplished this by the help of the 
sun (whose lodge he visited), the moon 
and the morning-star. Returning to earth, 
he received, in due time, his beloved, and 
instituted the system of offerings to the sun, 
of which a detailed account was given in the 
second paper. 


6. Star-Lore of the Micmacs of Nova Scotia. 

Sranspury Haar. 

In this essay valuable details were given 
of the stellar Eden of the Micmacs, their lore 
of the Pleiades, moon and sun, the heaven- 
birds, etc. 

7. The Luke Village of Glastonbury and its 
Place Among the Lake Dwellings of Europe 
(lantern illustrations). Dr. R. Munro. 
In this well-illustrated lecture the im- 
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portance and the great extent of lacustrine 
remains in Europe were clearly demon- 
strated and the need for further explora- 
tions emphasized. 


8. Report on the Silchester Excavations . 

A brief account (a full report of the 
antiquities on exhibition at Burlington 
House is given in ‘ Archzologia,’ Vol. 
LV., pp. 409-430) of the investigations 
carried on since 1896 on the site of the 
Roman city at Silchester. 


9. Some Old- World Harvest Customs (lantern 
illustrations). F. T. Etworruy. 
Illustrative account of the development 

and variations of the ‘ Kern-maiden,’ and 

associated apparatus. 


10. Report on the North Dravidian and Ko- 
larian Races of Central India. 

‘No further progress’ was reported in the 
transcribing and translating of Mr. Rayn- 
bird’s extensive collections on the linguistic 
and anthropological characteristics of these 


peoples. 


FRIDAY, AUGUST 20, 


11. Some Distinctive Characters of Human 
Structure (lantern illustrations). The 
President’s address, Sir W. W. TurnEr. 
The essence of this most admirable and 

eloquent address, to which a crowded hall 

listened with rapt attention, is contained in 
the following extract : 

“We know that an animal is guided by 
its instincts, through which it provides for 
its individual wants, and fulfills its place in 
nature. In man,on the other hand, the 
instinctive acts are under the influence of 
the reason and intelligence, and it is pos- 
sible that the association centers, with the in- 
termediate association fibers which connect 
them with the sensory and motor centers, 
may be the mechanism through which man 
is enabled to control his animal instincts, 
so far as they are dependent on motion 
and sensation. 
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“The higher we ascend in the scale of 
humanity the more perfect does this con- 
trol become, and the more do the instincts, 
emotions, passions and appetites become 
subordinated to the self-conscious principle 
which regulates our judgments and beliefs. 
It will, therefore, now be a matter for 
scientific inquiry to determine, as far as the 
anatomical condition will permit, the pro- 
portion which the association centers bear 
to the other centers, both in mammals and 
in man, the period of development of the 
association fibers, in comparison with that 
of the motor and sensory fibers in different 
animals, and, if possible, to obtain a com- 
parison in these respects between the brains 
of savages and those of men of a high order 
of intelligence. 

“The capability of erecting the trunk, 
the power of extending and fixing the knee 
joints when standing, the stability of the 
foot, the range and variety of movement of 
the joints of the upper limb, the balancing 
of the head on the summit of the spine, the 
mass and weight of the brain and the per- 
fection of its internal mechanism, are dis- 
tinctively human characters. They are the 
factors concerned in adapting the body of 
man, under the guidance of reason, intelli- 


gence, the sense of responsibility and power 


of self-control, for the discharge of varied 
and important duties in relation to himself, 
his Maker, his fellows, the animal world 
and the earth on which he lives.” 

The address was illustrated with numer- 
ous lantern-slides which served to render 
perfectly intelligible some of the more in- 
tricate anatomical points involved in the 
comparative study of the anthropoids, the 
human young and the various races of 
men. } 

12. A Demonstration of the Utility of the Spi- 
nal Curves in Man. Proressor ANDERSON 


STuarrt. 
By means of a most ingenious machine, 
in which were a straight brass rod and a 
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curved one, made so as to be subject to 

concussion, Professor Anderson Stuart 

showed what would have been the result 
had the human spine been perfectly straight, 

The skull would have been broken. 

13. The Causes of Brachycephaly. PRo¥Essor 
A. MACALISTER. 

14. Notes on the Brains of Some Australian 
Natives. Proressor A. MACALISTER. 
After noting the great prevalence (seem- 

ingly irrespective of race) of brachycephaly 
among infants, Professor Macalister empha- 
sized the importance of brain-growth as a 
determining factor in head form; the in- 
creased bulk of the frontal lobes, which 
grow most rapidly and largest in the higher 
races, causes brachycephaly. Photographs 
of Australian brains were exhibited and 
explained to illustrate the points of differ- 
ence between savage and civilized man. 


15. On Some Uses of Trepanning in Early 

American Skulls. Dr. W J MoGer. 

By means of an exhibit of pre-Incan Pe- 
ruvian skulls, Dr. McGee discussed and ex- 
plained the nature, process and probable 
uses of trepanning, the implements employed 
and the probable causes of the incisions. 
About 50% seemed cases of survival, but 
he did not care to credit the old Peruvians 
with very great surgical knowledge. Tre- 
panning began in the taking of trophies; 
the head dwindled to a piece cut out of the 
skull, and passing through vicarious and 
sortilegic stages reached a stage of more or 
less blundering surgery. 

In the discussion which followed the 
reading of the paper, Sir W. W. Turner 
seemed inclined to rank higher the surgical 
skill of the ancient Peruvians, and Pro- 
fessor Macalister stated that out of 87 
Peruvian skulls he had examined two were 
trepanned, approximately the same number 
(2%) as Dr. McGee had found. 


16. Mental and Physical Deviations from the 
Normal Among Children in the Public Ele- 
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mentary and Other Schools. Report (by Dr. 

Francis WARNER, Secretary of the Com- 

mittee). 

This fifth annual report of the committee 
‘gives an account of 1,120 children who ap- 
pear to require special care and training, 
as being sub-normal in their mental or 
physical status.’ The report is accom- 
panied by many detailed tables. It is the 
intention of the committee to act in future 
with the recently formed ‘Childhood So- 
ciety,’ of which the Earl of Egerton and 
Tatton is President and Sir Douglas Gal- 
ton, Chairman. 


17. Report on Anthropometric Measurements in 

Schools. 

The work done by the committee during 
the past year has ‘consisted solely in the 
distribution to applicants of the rules for 
measurement drawn up by the committee, 
and in advising those responsible for phys- 
ical measurements in schools as to points 
respecting which they had written for ad- 
vice.’ 

18. The Growth of Toronto School Children. 

Dr. Franz Boas. 

This paper summarized the results of the 
extensive measurements of Toronto school 
children made in 1892, under the super- 
intendence of Dr. A. F. Chamberlain. The 
chief points brought out were: American 
(Oakland, California) children are slightly 
taller than Canadian (Toronto) ; first-born 
children are somewhat taller than later- 
born children; families in Toronto are 
larger than those in Oakland ; the families 
of Canadian descent are smaller than those 
in which the grandparents are of English 
birth. 

In the discussion on this paper Pro- 
fessor Brabrook and Dr. A. F. Chamberlain 
took part, both emphasizing the importance 
of social atmosphere and environment in 
connection with physical well-being. 


19, An Experimental Analysis of Certain Cor- 
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relations of Mental and Physical Reactions. 

ProressoR LIGHTNER WITMER. 

Professor Witmer, illustrating his re- 
marks by numerous charts, discussed the 
differences in muscle tone, the rdéle of the 
mental factor in physical processes, the 
sexual and racial differences in quickness 
of movement, etc. 

In the discussion following the paper 
Professor A. C. Haddon, Dr. A. F. Cham- 
berlain, Mr. David Boyle, all expressed 
their desire for a uniform system of mental 
and physical measurements, to be used in 
both the Old World and the New. 


20. Anthropological Work in the New York 
Pathological Institute. Dr. Hrpuicka. 

In this paper Dr. Hrdlicka sketched the 
history, the prospects and the desirabilities 
of the anthropological department recently 
established in the New York Pathological 
Institute, as well as the system of investi- 
gation employed. 

21. The Physical Characteristics of European 
Colonists born in New Zealand. Dr. H. O. 
ForBEs. 

22. A Case of Trepanning in New Mexico. 
Cart Lumsottz and Dr. HrpiicKka. 
Read by title. 


MONDAY, AUGUST 23, 
23. Report of the Committee on the Northwestern 

Tribes of Canada. Dr. Franz Boas. 

Tbis was a summary of the work done 
under the auspices of the committee dur- 
ing the past twelve years in investigating 
the physical characters, languages and in- 
dustrial and social conditions of the north- 
western tribes of the Dominion of Canada. 

In the discussion Professor Brabrook, 
Dr. A. F. Chamberlain, Professor E. C. 
Haddon and Rev. John Maclean took part, 
the evil of governmental interference with 
native tribes being pointed out. 

24. The Seri Indians of the Gulf of California. 

Dr. W J MoGee. 
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A most interesting account was given of 
the Seri Indians, perhaps the most primitive 
of all American aborigines—autocthones, 
if there be any such in the New World; 
their arts and institutions, their fine phys- 
ique, skill in hunting, their stone art, shell 
mounds, etc., were noted and described. 


25. Notes Historical and Philological on the 
Indians of British Columbia. C. HIt- 
Tour. Read by title. 


26. The Kootenays of British Columbia and 
their Salishan Neighbors. Dr. A. F, Cuam- 
BERLAIN. 


27. Kootenay Indian Drawings. Dr. A. F. 

CHAMBERLAIN. 

In the first paper the author discussed the 
relation of the Kootenays—whose language 
forms a distinct stock—to their Salishan 
neighbors on the west, the Shushwap. The 
Kootenay speech contains a few Salishan 
words; the animal tales of both peoples 
have many resemblances ; the manufactur- 
ing arts are alike sometimes in detail. But 
the most remarkable contact-phenomena is 
the possession by both these peoples of the 
peculiar double (downwards) pointed ca- 
nue, of what Professor Mason calls the 
Amoor type. 

The second paper was devoted to the ex- 
planation of some 300 drawings—natural 
objects, men, animals, instruments, ete.— 
made by the Kootenay Indians, and the 
consideration of their resemblances to, and 
their differences from, the drawings of 
children. The keen observation gift of the 
Indian, the greater truth to nature, the 
longer time taken to draw them, all evi- 
dence the differences between these primi- 
tive art products and the cruder, ruder 
efforts of children. 

In the discussion Sir William Turner and 
Professor Haddon called attention to the 
importance of such collections of primi- 
tive art, as also did Dr. Munro, who pointed 
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out the necessity of such data for compari- 
son with the art of early man in Europe, 


28. A Rock Inscription on Great Central Lake, 
Vancouver Island. J. W. MacKay. 
Brief description, accompanied by photo- 

graph, of symbolic rock-carving of a tree, 


29. Blackfoot Womanhood. Rev. J. Mao- 

LEAN, 

A detailed account of woman's life, arts, 
influence, etc., among the Blackfoot In- 
dians of Canada. The Indian legends as to 
the creation of woman—she was made first 
—her sociological status, the influence of 
mythology and religion, the division of 
labor, marriage-customs, result of contact 
with civilized races, were touched upon. 
Some traces of ‘woman’s language’ were 
found. The merry laughter of the women 
is noticeable. 


30. On the Hut-Burial of the American Abo- 
rigines. E, SipNkY HarRTLanp. 

An extended ethnographic account of 
burial within the hut as practiced by the 
American Indians. According to Mr. Hart- 
land, ‘ Its origin must be sought for in the 
savage idea of kinship, and in the desire to 
retain within the kin the deceased, with all 
his powers and virtues.’ : 


31. Report on the LEthnological Survey of 

Canada. 

The first report of the committee ap- 
pointed at the Liverpool meeting, 1896, sug- 
gesting subjects and lines of investigation of 
native and intrusive races of the Dominion. 


32. Origin of the French 

SuLTE. 

A brief account of the chief groups of 
early French settlers in Canada and their 
places of origin. Mr. Sulte notes a ‘Te 
markable uniformity of language among 
the French Canadians’—a point regarding 
which there is still some dispute. 


33. Report on the Ethnographic Survey of the 
United Kingdom. 


Canadians. B. 
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The chief portion of the report was an 
extended folk-lore collection by the late 
Dr. Gregor. 

In connection with the report Professor 
Macalister gave an interesting résumé of 
anthropometric data procured by him and 
Professor Haddon from the scientists on the 
Parisian, who kindly submitted to these 
measurements. 


34. The Evolution of the Cart and Irish Car 
(lantern illustrations). Prorrssor A.C. 
Happon. 

By means of excellent slides the author 
showed the various stages in the develop- 
ment of the body and the wheels of the 
cart and the Irish car, and demonstrated 
how its retention was a matter of adaptation 
to the soil rather than of extreme conserva- 
tism. In the discussion which followed, 
many members took part and the wide prev- 
alence of solid wooden wheels and other 
primitive cart elements was made evident. 


TUESDAY, AUGUST 24. 


35. The Jesup Expedition to the North Pacific 

Coast. Proresson F. W. Putman. 

The first part of the morning session had 
been set apart for the discussion of ‘ Evi- 
dences of American-Asiatic Contact’ and the 
subject was introduced by Professor Putnam, 
who, after giving an account of the origin of 
the Jesup expedition now exploring the 
North Pacific Coast, under the auspices of 
the American Museum of Natural History, 
New York, gave at some length his reasons 
for believing in the contact under discus- 
sion. Professor Putnam refused to believe 
that the aborigines of America belonged to 
one and the same race, and was inclined to 
mark off the culture races of Mexico, Cen- 
tral and South America and the Mound 
Builders from the North American Indians. 
The Eskimo of East Greenland were per- 
haps métis with early paleolithic man ; the 
Caribs suggested an Africo-Mediterranean 
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origin. The art of Central America, too, 
was suggestive of Mongolian contact. 

The discussion on the paper was begun 
by Professor E. S. Morse, who at some 
length discussed the evidence so far brought 
forward of culture influencing contact be- 
tween the peoples of America and those of 
Asia, concluding that the very ancient civ- 
ilization of China and the adjacent coun- 
tries had never penetrated to the New 
World. From a comparative study of the 
two world-civilizations such contact ap- 
peared not to be proved. Mr. F. H. Cush- 
ing, from his investigations of the arts, 
games, etc., of the Zuflis was led to the 
same conclusion, that the American peoples 
unaffected by cultural influences from Asia 
had been working out their own destiny. 
Dr. A. F. Chamberlain expressed his belief 
in the unity of the American race and the 
absence of any clear proof of cultural contact. 


36. Why Progress is in Leaps. Gro. ILEs. 

Taking the mastery of electricity and the 
invention of photography and all the im- 
provements and useful discoveries which 
have followed in their train, Mr. Iles indi- 
cated the réle these factors play in the in- 
creased acceleration of human progress, 
making a day with us more than a thous- 
and years with our ancestors. Such things 
are multipliers of, not additions to, human 
genius. 


37. Note on the Transmission of Acquired Char- 
acters (lantern illustrations). PRorgssor 
J. C. Ewart. 

An account of the foal of an Arab mare, 
supposed to be infected by the zebra sire of 
her first foal. 


38. The Kafirs of Kafiristan (lantern illustra- 
tions). Str GrorGe RoBertson. 
An interesting account of a people whose 
Greek physiognomy has been noted by more 
than one observer. Their bridge-building, 


wall-decorations, tombs, the sphere of wo- 
man, etc., were discussed. 
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39. The Mangyans and Tagbanuas of the Philip- 
pine Islands (lantern illustrations). Pro- 
FESSOR DEAN C. WORCESTER. 

Professor Worcester described, with con- 
siderable detail,.two very primitive tribes of 
the Philippines, the Mangyans, of Mindoro, 
and the Tagbanuas, of Palawan. Their 
physical characteristics, manners and cus- 
toms, arts, etc., were treated of. Very in- 
teresting was the author’s account of the 
childish temperament of the Mangyans and 
their actions when a mirror was given them; 
likewise their inability to recognize repre- 
sentations of themselves in a picture. The 
lowland people were less physically well 
developed than the mountaineers, and the 
result of contact with the Spaniards was 
bad for both. They have no belief in a 
future state. Concerning the Tagbanuas, 
the following points are noteworthy: Child- 
marriage, the precocity of children, belief 
in a subterranean heaven, love of music, 
use of a syllabic alphabet. 

40. Report on the Necessity of the Immediate 
Investigation of Anthropology of Oceanic 
Islands. 

Professor Haddon, in presenting the re- 
port, emphasized the necessity for investi- 
gation of rapidly disappearing flora and 
fauna and tribes of men who will soon be 
gone forever. This is much more important 
than the study of other phenomena whose 
number is practically unlimited, wise ex- 
istence is practically perpetual. Every year 
is a year lost. 


WEDNESDAY, AUGUST 25, 
41. The Trenton Gravels. Proressor F. W. 

PUTNAM. 

42. Human Relics in the Drift of Ohio. 

Fessor E. W. CLAYPOLE. 

The first hours of the session were de- 
voted to a joint discussion with Section C 
(Geology) on ‘The First Traces of Man in 
the New World,’ introduced by the two 
papers just mentioned. 


Pro- 
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Professor Putnam gave a résumé of the 
investigations in the Trenton Gravels and 
of the evidence which led him to believe in 
the existence of paleolithic man in north- 
eastern America, laying great stress on the 
existence of argillite implements in the 
gravel. 

Professor E. W. Claypole described the 
finding of a grooved stone axe in stiff clay 
near the bottom of a well during the digging 
of it. The find came from the great glacial 
plains of northern Ohio. The evidence, 
however, is not entirely convincing, as all 
who shared in the discussion took occasion 
to observe. 

The discussion was begun by Sir John 
Evans, who declared that the Trenton im- 
plements were of a decidedly neolithic form, 
and declined to believe in the existence of 
paleolithic implements in America com- 
parable to those of the river-drift of Eng- 
land and France. He rather favored a 
vast extension of its neolithic period in 
America. 

Dr. J. W. Spencer gave his geolog- 
ical opinion as to the age of the Trenton 
gravels anywhere from 5,000 to 50,000 
years. 

David Boyle stated that there was no 
evidence as to the existence of man in 
Canada during or immediately after the 
glacial period. 

Professor E. 8. Morse was rather more 
favorable than the others to Professor Pat- 
nam’s contention. Dr. W J McGee, while 
admitting the presumption that man was 
very ancient in America, advised conserva- 
tism in the matter of early man, and sug- 
gested that the argillite objects found in 
the Trenton talus may be quite modern, 
the product of the present Indian stock. 
Neither here nor in Ohio is the evidence 
convincing. A great mass of evidence to 
which constant and repeated appeal can be 
made by anyone at any time is the great 
necessity here. 
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43. Exhibition of Lance-headed Implements of 


Glass from Northwest Australia. Sir W. W. 

TURNER. 

44, The Genesis of Implement-Making. F. 

CusHING. 

Starting with the arboreal, artless pre- 
curser of man in southeastern tropical Asia, 
Mr. Cushing traced his development and 
extension after the acquisition of a larger 
brain, of the power to use the hand, of 
speech, etc., emphasizing the rédle of the 
psychic factor—the rule of the ideal instead 
of the physical, and the influence of sea- 
shore residence on primitive man. The 
passage from teeth and nails to shells and 
the passage of man through the pre-lithic 
and proto-lithic periods was indicated with 
numerous illustrative experiments and 
references to the investigations of the shell- 
heaps of Florida and Maine. It was a 
great triumph for man when he ceased to 
be a mere user of tools and came to make 
tools with tools. 


45, Adze-Making in the Andaman Islands 
(lantern illustrations). Prorgssor A. C. 
Happon. 

Professor A. C. Haddon exhibited a se- 
ries of slides from photographs taken by 
Mr. Portman, showing the natives of the 
Andaman Islands in the various stages of 
manufacturing their adzes. It was a model 
series of anthropological photographs. 

In the number and nature of the papers 
read, the discussions which followed them 
and the interchange, after the sessions were 
over, of thought and suggestions, the ses- 
sion was one of the most successful in the 
history of the Association. 

The grants for anthropological research 
made by the General Association were as 
follows, the committees marked * having 
been reappointed : 

*Tylor, Professor E. B.—Northwestern 

Tribes of Canada .............0c0..se.sccece 


*Munro, Dr. R.—Lake Village at Glas- 
I ass cthstesciaiy simak Saaaeadann tie 
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* Brabrook, Mr. E. W.—Ethnographical 
Survey (and unexpended balance in 
NIE di cecvscisudsnsichstiniiiontuihinsiebbaiapinenins 

* Evans. Mr. A. J.—Silchester Excavation 

* Dawson, Dr. G. M.—Ethnological Sur- 
We OE CEB anecicccnsesecccessvicdectens 7% 0 

Turner, Sir W.—Anthropology and Nat- 
ural History of Torres Strait............ 


A. F. CHAMBERLAIN. 


25 0 
710 


ORGANIC SELECTION.* 

Tuts discussion was held before a joint 
afternoon session of the Zoological and Bo- 
tanical Sections. At the close of Professor 
Poulton’s paper he was obliged to with- 
draw. The question of the inheritance of 
acquired characters was taken up by Profes- 
sor Theodore Gill, and a few remarks were 
made by Professor C. E. Bessey and others 
upon the botanical side. 

Professor Osborn introduced the subject 
by a brief history of the progress of thought 
in recent years, dwelling especially upon 
the fact that ten years ago all the leading 
Darwinians had strenuously adhered to the 
original view of Darwin, that ‘ fortuitous 
variation’ plays the most important part in 
the origin of new types, and that there was 
little evidence for ‘determinate variation.’ 
He continued as follows: The evidence 
for definite or determinate variation has al- 
ways been my chief difficulty with the nat- 
ural selection theory, and my chief reason 
for giving a measure of support to the La- 
marckian theory. This evidence has stead- 
ily accumulated in botanical and zoological 
as well as paleontological researches, until 
it has come to a degree of demonstration 
where it must be reckoned with. 

Quite in another field, that of experi- 
mental embryology and zoology, the facts 
of adaptation to new and untoward circum- 
stances of environment have begun to 


* A discussion introduced by Professor Henry F. Os- 
born and Professor Edward B. Poultonat the Detroit 
meeting of the American Association, Wednesday, 
August 11th. 








584 


constitute a distinct and novel series of 
problems. In many cases they are so re- 
markable and so unexplainable that cer- 
tain German writers, such as Driesch, have 
taken the ground that they spring from the 
ultimate constitution of living matter and 
are incapable of analysis. At the same 
time it has been recognized that these adap- 
tations are purely individual, transitory or 
ontogenic, leaving for along time, at least, 
no perceptible influence upon the heredi- 
tary constitution of the organism. What 
may be called the‘ traditional’ side of these 
adaptations impressed itself strongly upon 
Professor James Mark Baldwin in his studies 
of mental development, also upon Pro. 
fessor Lloyd Morgan in his studies of in- 
stinct. The latter, moreover, was one of 
the first among English selectionists to con- 
sider ‘determinate variation’ as a fixed 
problem which must be included in any 
evolution theory. Thus, independently, 
Professors Baldwin and Morgan and myself 
put together the facts of individual adapta- 
tion with those of determinate variation 
into an hypothesis which is in some degree 
new. The first illustration which I used 
was that of the creation of an ‘arboreal 
man’ out of any present terrestrial race by 
the assumption of an exclusively tree life. 
This life would be profound in its influences 
upon each generation producing what would 
be pronounced by zoologists a distinct spe- 
cific type. In course of many thousand 
years such a type might become hereditary 
by the slow accumulation of arboreal adap- 
tive and congenital variations. The basal 
idea of it was contained in the Romanes 
Lecture by Weismann, but it was not 
brought out with emphasis, nor subse- 
quently developed by that distinguished 
author. 

The position taken by Poulton, Morgan 
and Baldwin that individual adaptation is 
in itself a result of natural selection can- 
not be demonstrated, except in cases where 


SCIENCE. 





[N. S. Vou. VI. No. 146, 


it is evident that such adaptation is in re- 
sponse to revived ancestral experience. In 
many instances, individual adaptation, as in 
cases of regeneration, is of advantage to 
the individual, but decidedly detrimental 
to the race, where it would result in the 
perpetuation of the progeny of a maimed 
or imperfect embryo. 

Organic selection is the term proposed 
by Professor Baldwin and adopted by Pro- 
fessor Morgan and myself for this process 
in nature which is believed to be one of 
the true causes of definite or determinate 
variation. The hypothesis is briefly as 
follows: That ontogenetic adaptation is 
of a very profound character. It en- 
ables animals and plants to survive very 
critical changes in their environment. Thus 
all the individuals of a race are similarly 
modified over such long periods of time that 
very gradually congenital or phylogenetic 
variations, which happen to coincide with 
the ontogenetic adaptive variations, are se- 
lected. Thus there would result an appar- 
ent but not real transmission of acquired 
characters. 

This hypothesis, if it has no limitations, 
brings about a very unexpected harmony 
between the Lamarckian and Darwinian 
aspects of evolution, by mutual concessions 
upon the part of the essential positions of 
both theories. While it abandons the trans- 
mission of acquired characters, it places in- 
dividual adaptation first, and fortuitous 
variations second, as Lamarckians have 
always contended, instead of placing sur- 
vival conditions by fortuitous variations 
first and foremost, as selectionists have 
contended. 

This hypothesis has been endorsed by 
Alfred Wallace. It appears to me, how- 
ever, that it is subject to limitations and 
exceptions which go far to nullify its 
universal application. This is especially 
seen in the fact that the law of determinate 
variation is observed to operate with equal 
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force in certain structures, such as the teeth, 
which are not improved by individual use 
or exercise, as in structures which are so 
improved. A very large class of determi- 
nate variations in other stationary charac- 
ters, such as the inner parts of the skull, 
also remain unexplained. My study of teeth 
in a great many phyla of Mammalia in 
past times have convinced me that there 
are fundamental predispositions to vary in 
certain directions; that the evolution of 
the teethis marked out beforehand by he- 
reditary influences which extend back hun- 
dreds of thousands of years. These pre- 
dispositions are aroused under certain ex- 
citing causes and the progress of teeth de- 
velopment takes a certain form converting 
into actuality what has hitherto been po- 
tentiality. 

Edward B. Poulton, M. A., F. R. S., 
Hope Professor of Zoology in the Univer- 
sity of Oxford, continued the discussion. 
He began by saying that it must be ad- 
mitted that the adaptation of the indi- 
vidual to its environment during its own 
life-time possesses all the significance at- 
tributed to it by Professor Osborn, Pro- 
fessor Baldwin and Professor Lloyd Mor- 
gan. These authorities justly claim that the 
power of the individual to play a certain part 
in the struggle for life may constantly give 
a definite trend and direction to evolution, 
and that, although the results of a purely 
individual response to external forces are 
not hereditary, yet indirectly they may re- 
sulf in the permanent addition of corre- 
sponding powers to the species, inasmuch 
as they may render possible the operation 
of natural selection in perpetuating and in- 
creasing those inherent hereditary varia- 
tions which go further in the same direction 
than the powers which are confined to the 
individual. 

Professor Osborn’s metaphor in opening 
this discussion puts the matter quite clearly 
and will be at once accepted by all Dar- 
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winians. If the human species were led by 
fear of enemies or want of food to adopt an 
arboreal life all the powers of purely indi- 
vidual adaptation would be at once em- 
ployed in this direction and would produce 
considerable individual effects. In fact, the 
adoption of such a mode of life would at 
first depend on the existence of such powers. 
In this way natural selection would be 
compelled to act along a certain path, and 
would be given time in which to produce 
hereditary changes in the direction of fit- 
ness for arboreal life. These changes would 
probably at first be chiefly functional, as 
Mr. Cunningham has argued (in the Preface 
to his Translation of Eimer). On these 
principles we can understand the arboreal 
kangaroo (Dondrolagus) found in certain 
islands of the Malay Archipelago, which is 
apparently but slightly altered from the 
terrestrial forms found in Australia. Pro- 
fessor Osborn has alluded to the arbo- 
real habits said to have been lately ac- 
quired by Australian rabbits; these and 
the similar modifications in habits of West 
Indian rats are further examples of indi- 
vidual adaptive modification which may 
well become the starting point (in the sense 
implied above) of specific variation led by 
natural selection in the definite direction of 
more and more complete adjustment to the 
necessities of arboreal life. Although this 
conclusion seems to me to be clear and sound, 
and the principles involved seem to consti- 
tute a substantial gain in the attempt to un- 
derstand the motive forces by which the 
great process of organic evolution has been 
brought about, I cannot admit that the im- 
portance of natural selection is in any way 
diminished. I do not believe that these im- 
portant principles form any real compromise 
between the Lamarckian and Darwinian 
positions, in the sense of an equal surrender 
on either side and the adoption of an inter- 
The surrender of the 


Lamarckian position seems to me complete, 
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while the considerations now advanced only 
confer added significance and strength to 
Darwinian standpoint. 

I propose to devote the remainder of the 
time at my disposal in support of the con- 
clusion that the power of individual adap- 
tation possessed by the organism forms one 
of the highest achievements of natural 
selection, and cannot in any true sense be 
considered as its substitute. Professor 
Baldwin and Professor Lloyd Morgan 
thoroughly agree with this conclusion and 
have enforced it in their writings on or- 
ganic selection. The contention here urged 
is that natural selection works upon the 
highest organisms in such a way that they 
have become modifiable, and that this 
power of purely individual adaptability in 
fact acts as the nurse by whose help the 
species, as the above-named authorities 
maintain, can live through times in which 
the needed inherent variations are not 
forthcoming, but in part acts also as a sub- 
stitute, not indeed for natural selection, but 
for the ordinary operation by which the 
latter produces change. In this latter case 
natural selection acts so as to produce a 
plastic adaptable individual which can meet 
any of the various forces to which it is 
likely to be exposed by producing the ap- 
propriate modification, and this, it is 
claimed, is in many instances more valu- 
able than the more perfect, but more rigid, 
adjustment of inherent variations to a fixed 
set of conditions. 


A good example of the eminent advan- 
tages of adaptability in many directions 
over accurate adjustment in fewer direc- 
tions is to be found in a comparison be- 
tween the higher parts of the nervous 
system in insects and birds. The insect 


performs its various actions instinctively 
and perfectly from the first. It is almost 
incapable of education and of modifying its 
actions as the result of the observation of 
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the effects of some new danger. It would 
appear that the introduction of the electric 
light can only affect the insects which are 
most attracted to it, by the gradual opera- 
tion of natural selection. In the clothes- 
moths, which infest our houses, we may see 
an example of this; for these insects seem 
to be comparatively indifferent to light. 
Birds, on the other hand, have the power of 
learning from experience, of reasoning from 
the results of observation. At first terrified 
by railway trains, they learn that they are 
not dangerous, and cease to be alarmed; 
while the effect of fire-arms results in their 
increased wariness. 

If this view of individual adaptability as 
due to natural selection be not accepted, it 
may be supposed that the individual modi- 
fications are due either to the direct action 
of the external forces or to the tendencies 
of the organism. But it is impossible to 
understand how the mechanical operation 
of such forces as pressure, friction, stress, 
etc., continued through a lifetime, could 
evoke useful responses, or why the response 
should just attain and then be arrested at 
a level of maximum efficiency. The other 
supposition, that organisms are so consti- 
tuted that they must react under external 
stimuli by the production of new, useful 
characters, or the useful modification of old 
ones, seems to me to be essentially the same 
as the old ‘innate tendency toward perfec- 
tion’ as the motive cause of evolution—a 
conception which is not much more satis- 
factory than special creation itself. The 
inadequacy of these views is clearly shown 
when we consider that the external forces 
which awake response in an organism gen- 
erally belong to its inorganic (physical or 
chemical) environment, while the useful- 
ness of the response has relation to its 
organic environment (enemies, prey, etc.). 
Thus one set of forces supply the stimuli 
which evoke a response to another and very 
different set of forces. We can, therefore 
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accept neither of the suggestions which 
have been offered. Useful individual mod- 
ifications are not directly Jue to the external 
forces, and are not due to the inherent con- 
stitution of the organism. 


The only remaining hypothesis is that 
which I have already mentioned—the view 
that whenever organisms react adaptively 
under external forces they do so because of 
special powers conferred on them by natural 
selection. This hypothesis will, it seems to 
me, meet and satisfactorily explain all the 
facts of the case, whether employed as a 
preparation or as a substitute for hereditary 
variations accumulated by natural selec- 
tion. 


ASTROPHYSICAL NOTES. 

Ix the August number of the Astrophys- 
ical Journal Sir William and Lady Huggins 
publish a paper, read before the Royal So- 
ciety in June, which throws light upon the 
perplexing behavior of the H and K lines 
of calcium in solar and stellar phenomena. 
It was early noted by Young that these 
lines were especially conspicuous in the spec- 
trum of the solar chromosphere and promi- 
nences, while other calcium lines, strong in 
the ordinary solar spectrum, were seldom 
seen as bright lines. Recent researches 
with the aid of photography, chiefly by 
Hale, have still more emphasized the sig- 
nificant part played by these two radiations 
in chromosphere, prominences and facule. 
They rival those of hydrogen and helium 
in their prevalence and in the high eleva- 
tions in the solar atmosphere in which they 
occur. It has therefore been the thought 
of many that possibly they are not due to 
calcium after all, but to some lighter gase- 
ous element, existing as an undetected im- 
purity in calcium, a view which after the 
discovery of argon in nitrogen would ap- 
pear as not wholly unreasonable. Others 
have agreed with the opinion of Lockyer 
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that at the excessive solar temperature 
the spectrum of calcium would become 
simplified so as to consist of but few lines, 
chiefly H and K, perhaps due to ‘ dissocia- 
tion.’ 

The Huggins experiments now indicate, 
however, that the density is the determin- 
ing factor, and they have succeeded in pho- 
tographing in the laboratory a spectrum of 
calcium consisting solely of the H and K 
lines, with perhaps an analogous pair in 
the far ultra-violet region. This important 
result had hitherto not been accomplished 
by other investigators (although in retro- 
spect, perhaps, it will appear that such 
plates have accidentally been secured), 
chiefly because the effort has been to use 
a spark of as high intensity as possible. 
The procedure now adopted consisted in 
taking the spectrum of a spark of feeble 
intensity passing between platinum elec- 
trodes which had been moistened with a 
solution of calcic chloride. Several Ca 
lines were present, but relatively to H and 
K the other lines were less intense than 
when electrodes of metallic calcium had 
been employed. On reducing the amount 
of calcium vapor present in the spark by 
successive washings of the electrodes in 
pure water the other lines retired, finally 
leaving only H and K. 

These new results are confirmatory of 
the present view as to the extreme rareness 
of the vapors in the upper chromosphere, 
and may prove of much value in giving a 
criterion of the density of stellar atmos- 
pheres in the spectra of which the calcium 
lines appear in some of their different 
phases. 


In connection with the approaching dedi- 
cation of the Yerkes Observatory, which 
will occur on October 21st and 22d, a series 
of conferences will be held (from October 
18th to 21st) which promise to be of much 
interest to astrophysicists. An extensive 
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program of papers and informal talks by 
numerous astronomers and physicists has 
been arranged, and experimental demon- 
strations are to be given of certain impor- 
tant recent discoveries, such as the effect of 
pressure upon wave-length, the application 
of interference methods to astronomical 
measurements, the effect of a magnetic field 
on radiation, ete. 

Many celestial objects and the solar phe- 
nomena are also to be shown with the 


forty-inch Yerkes refractor. 
E. B. F. 


NOTES ON INORGANIC CHEMISTRY. 


From an article in the Eisenzeitung on the 
output of platinum in Russia, we take the 
following notes: The Russian production 
of platinum is forty times greater than that 
of all other lands together. In Russia it is 
found exclusively in the southern Oural re- 
gion. It is shipped in its crude state to 
Germany and there refined. (This state- 
ment is surprising, as it has been commonly 
supposed that most, at least, of the Russian 
platinum is worked up by Johnson, Matthey 
&Co.,of London.) The output in 1895 was 
4,413 kilos as against 2,946 kilos in 1880. 
The cost of crude platinum in Russia is at 
present about $216 per kilo. The amount 
of iridium found with the platinum is very 
small, being in 1895 only 4.1 kilos, in 1894 
only slightly more than this. 


In the American Journal of Science, E. T. 
Allen describes several specimens of native 
iron from the coal measures of Missouri. 
They consisted of small grains, massed to- 
gether in one instance in a calcareous sand- 
stone, and in the others in a shale. Both 
sandstone and shale contained iron, and in 
two instances the grains were in close 
proximity tocoalseams. The metallic iron 
in each case was quite pure and contained 
no nickel, and is considered to be un- 
doubtedly of terrestrial origin. 
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In the Journal of the Russian Physico- 
Chemical Society, G. P. Czernik gives an 
account of the investigation of the gases 
contained in two minerals from the Can- 
casus, a titaniferous cerite and a coal from 
Tkwibulsk containing in its ash 10 per 
cent. of the oxides of cerium, lanthanum 
and didymium. The former contains 1.1 
per cent. of gases, chiefly argon, with a 
little oxygen and hydrogen. By heating 
to a red heat only one-fourth of the argon 
was liberated, by the action of 25 per cent. 
sulphuric acid at 60° rathar more than one- 
half. Much more was given off by fusion 
with potassium bisulphate. The author 
from this concludes that the argon is in 
chemical combination. The second min- 
eral contains helium, which is liberated by 
fusion with potassium bisulphate, even after 
the ash has been heated to a white heat. 
Here, too, the inference is that the helium 
is in chemical combination. 


THE Bulletin of the Pharmaceutical So- 
ciety of Bordeaux, for July, contains an ar- 
ticle by Dion on the formation of the fossil 
phosphate deposits of the Province of Oran. 
He concludes that they have an aqueous 
origin, being formed from above downwards 
by the action of infiltrating rain-water, and 
that animal remains were the only source 
of phosphorus in the deposits. 

J. L. H. 


SCIENTIFIC NOTES AND NEWS. 
THE SPELLING OF GEOGRAPHIC NAMES. 


At the regular monthly meeting of the U. 8. 
Board on Geographic Names, held a few days 
ago, decisions were made as to the spelling of 
149 geographic names. This Board, it will be 
remembered, is composed of ten members, rep- 
resenting those bureaus and departments of the 
government which are more or less concerned 
with geographic publications. It was created 
by executive order September 4, 1890, to the 
end that uniform usage in regard to geographic 
nomenclature and orthography shall obtain 
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throughout the executive departments of the 
government and particularly upon its maps 
and charts. 

Among the decisions rendered were a few 
of general interest. These relate to names 
brought into prominent notice through the 
Klondike gold excitement. 

As to Klondike, the decision is to spell it as 
here given, and not Clondyke, Klondyke, Chan- 
dike, Chandik or Deer, Reindeer, Trondike, 
nor Thron Diuck. 

One of the lakes of the upper Yukon was 
named Lebarge by the Western Union Tele- 
graph Expedition in 1868, after Mike Lebarge, 
a member of the exploring party, and a popular 
member, it may be added, who is now living 
somewhere near Ottawa, Canada. Late publi- 
cations have fallen into the error of writing 
this Labarge, but the Board adheres to the 
original form, Lebarge. There is a Lebarge 
River in Alaska. 

When Schwatka discovered the Yukon, in 
1883, he named one of the lakes on its head- 
waters Lindeman, after Dr. Moritz Lindeman, 
now Vice-President of the Bremen Geographical 
Society. This sometimes appears, erroneously, 
as Lindemann and Linderman. The Board 
adopts Lindeman. 

One of the principal tributaries of the upper 
Yukon is the Lewes river, named by Mr. Robert 
Campbell, of the Hudson Bay Company, about 
1848, This is often miscalled Lewis. 

The inlet, river and village ‘at the head of 
Lynn canal, which now appears in the news- 
papers, almost daily, under the form Dyea, is 
an Indian word, which has appeared in many 
forms. Admiral Meade, in 1869, wrote it 
Tyya; Krause, in 1882; wrote it Dejih; 
Schwatka, in 1883, Dayay; Dall, in 1883, 
Taiya. The Board adopts the form Taiya. 

For the lake and river variously called 
Hootalinqua, Hotalinga, Teslin-hina, Teslin-too 
or Teslin the Board adopts Teslin. The ter- 
minations ‘hina’ and ‘too’ are said to mean 
river in different Indian dialects. 

An Indian village on the middle Yukon is 
called Nuklukayet. This has been written in 
several forms, including the erroneous one, 
Tuklukyet. 


W. F. Morse tt, 
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THE ‘KAISER WILHELM DER GROSSE.’ 


THE North German Lloyd steamer ‘ Kaiser 
Wilhelm der Grosse’ arrived at the port of New 
York on the 26th of September, her maiden 
voyage proving extraordinarily satisfactory. 
This ship is in many respects very remarkable. 
She is the largest ship afloatand nearly as large 
as the now non-existent ‘Great Eastern ;’ the 
speed on her voyage, for a single day’s run, ex- 
ceeded that of any ship ever set afloat, not ex- 
cepting the Cunarders ‘Campagnia’ and the 
‘Lucania ;’ the record for the run between 
Southampton and New York was broken, and 
the speed of the ship was such that had the 
voyage been between Liverpool and New York 
the run would have been considerably shorter 
than that of any steamer on that route. Not 
the least remarkable fact is that this new record 
was made on her maiden voyage. 

The ship has the following dimensions ; be- 
side which are here given those of the ‘ Great 
Eastern,’ the marine wonder of forty years 
ago: 


K. W. @. E, 
Length over all............sscceees 649 697 
Length between perpendiculars..... 625 680 
Dio ik cicicccedvsccecccnsicnsces 66 83 
BIDS aon ncccdivccinnssdecacacess 26 30 
Dept. 020. cocccccccccccevcccccce 43 58 
Gross tOMNAQE. ... 2c eceeeeeeseecece 14,000 19,500 
Displacement..........0000+ . sees 20,000 27,000 
BIRGER 0 n0.0 coces cece ccccesecs 30,000 12,000 
peed, Emel... ccccsesccccccccsece 23 12 


The ‘City of Rome,’ of the last decade, is 
561 feet long; the ‘Campagnia’ and the ‘ Lu- 
cania,’ now two years old, are 625 feet long; 
and the length of the ‘Oceanic,’ of the White 
Star Line, now under construction, is 704 feet. 
The ‘ Kaiser’ is very steady, having been fit- 
ted with bilge-keels to prevent rolling in a sea- 
way. P 

The driving engines of the ‘Kaiser’ are 
‘ triple-expansion,’ one engine on each of her 
twin-screw shafts, with steam-cylinders 52, 89} 
and 964 inches (two of the latter to each en- 
gine) diameter, and drive two three-bladed 
screws, 22 feet 3} inches diameter, 32 feet and 
10 inches pitch, with a maximum of 30,000 
horse-power, at the rate of twenty-three knots 
through the water (twenty-six miles an hour). 
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The propeller shafts weigh 166 tons, the bronze 
screws 26 tons each. The condensers contain 
35,522 square feet of cooling surface, their 11,- 
000 tubes measuring a total length of about 
thirty-five miles. There are, altogether, 68 
engines on the ship, with 124 steam-cylinders. 
The centrifugal pumps and the engine bilge- 
pumps can, together, expel 3,600 tons an hour. 
Four dynamos are employed for lighting pur- 
poses, supplying current to 1,600 25-candle- 
power lamps. The cost of this floating palace 
was $3,500,000. 

The hull is very graceful and most imposing, 
with its lofty sides and extreme length, its four 
smoke-stacks and its several stories of deck- 
houses. It is enormously strong and is divided by 
16 transverse bulkheads and one running longi- 
tudinally. The 14 boilers are in four groups, 
each in a separate compartment, and the two 
main engines are similarly isolated. A double 
bottom gives additional safety. Accommo- 
dations are provided for 350 first-cabin, and as 
many second-cabin and‘ 800 steerage passen- 
gers, and for a crew of 450 men, including 17 
engineers, 18 boilers, 90 stokers and 75 coal- 
passers. Room is found for bunkers capable of 
containing 4,950 tons of coal. 

With steam at 180 pounds pressure this ship 
developed 28,430 horse-power and made a run 
of 564 knots in a single day—the highest rec- 
ord yet known. The run from Southampton 
to New York was made in 5 days, 22 hours, 35 
minutes (3,050 nautical miles) ; averaging 22} 
knots for the fastest 24 hours, 21.39 for the 
voyage. About 500 tons of coal a day were 
burned on the trip. The record from Liver- 
pool to New York, now held by the ‘ Lucania,’ 
is 5 days, 7 hours and 23 minutes; but the 
‘Kaiser’ could make the run in about 5 days— 
possibly in 4 days, 22 hours. 

a. DB 


THE AMERICAN JOURNAL OF PHYSIOLOGY. 


THE number of investigations in physiology 
and its allied sciences now made in this coun- 
try has grown so large that the present means 
of publication are no longer sufficient. Physi- 
ologists can no longer print in foreign countries, 
often in foreign languages, or in general med- 
ical journals, without stunting a growth which, 








(N.S. Von. VI. No, 146, 


unchecked, will come to be a gratification to 
every American and a wholesome influence ip 
American medicine. To meet the needs of in- 
vestigators in physiology, physiological chem- 
istry, physiological pharmacology, bio-chemis- 
try and certain other branches of biology, a 
special journal will be published, the first num- 
ber appearing in January, 1898. The American 
Journal of Physiology, as the new publication 
will be called, will contain in each volume 
about five hundred pages, divided into parts or 
numbers, to be issued whenever material is re- 
ceived. It is expected that not more than one 
volume a year will be printed. The Journal 
will be edited by H. P. Bowditch, M.D., Bos- 
ton; R. H. Chittenden, M.D., New Haven; 
W. H. Howell, M.D., Baltimore; F. 8. Lee, 
M.D., New York; Jacques Loeb, M.D., Chi- 
cago; W. P. Lombard, M.D., Ann Arbor, and 
W. T. Porter, M.D., Boston. 

It is not to be supposed that a journal de- 
voted solely to the publication of original re- 
searches in physiology will ever do more than 
pay for its paper and printing, and it is proba- 
ble that some years must pass before the new 
enterprise will cease to be a financial burden on 
a small number of investigators. Yet the need 
of such a publication is undoubted. The aid 
of all friends of learning is asked until the 
Journal shall be established on a self-supporting 
basis. The subscription price, which is five 
dollars per volume, should be sent to W. T. 
Porter, M.D., 688 Boylston Street, Boston, 
Mass. 

GENERAL. 


Tue American Chemical Society will hold its 
annual winter meeting at Washington on De- 
cember 29th and 30th. 

AT the recent Brunswick meeting of the Ger- 
man Society of Men of Science and Physicians 
a resolution introduced by Professors Virchow, 
Waldeyer and Neumayer was adopted, asking 
the Emperor for a grant (from the Royal fund 
for various purposes) for a deep-sea expedition 
to the Indian Ocean. 

THE Southern Mahratta Railway will give 
free passes to observers of the total eclipse of 
the sun on January 22, 1898. 


Dr. Mirevxkur!, professor of zoology at the 
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Imperial University of Tokyo, and Shirofujita, 
Director of the Commercial Bureau of the De- 
partment of Agriculture, have been appointed 
commissioners from Japan to attend the confer- 
ence on the seal fisheries to be held shortly at 
Washington. M. Pierre Botkin has been ap- 
pointed commissioner from Russia. If the 
commission is composed of men of science of 
high rank the results of the conference will 
carry much weight, even though Great Britain 
and Canada decline to send representatives. 


Proressors J. J. STEVENSON, J. F. Kemp and 
R. E. DopGE gave an informal reception to Pro- 
fessor Albrecht Penck, of Austria, at the Teach- 
ers’ College, New York City, on October 7th. 
Owing to the short time allowed for arrange- 
ments, but a small party were present, com- 
posed largely of the geologists and geographers 
of the vicinity of New York. The Committee 
were also very fortunate in being able to greet 
Sir John Evans, who was in the city for but a 
few days. The New York Academy of Sciences 
had planned to give a reception to Sir John 
Evans and Lord Kelvin, but a time could not 
be arranged. 


Dr. Fr1IpTJOF NANSEN will read a paper on 
some of the scientific aspects of his recent 
Arctic exploration before the American Philo- 
sophical Society on Friday afternoon, October 
29th. 


De. Newton C. BATEs has been appointed 
Surgeon-General and Chief of the Bureau of 
Medicine and Surgery of the Navy, to succeed 
Surgeon-General Tryon. 


PROFESSOR VLADIMIR I. BELAJEFF, professor 
of botany in the University of Warsaw, has 
been appointed Director of the Botanical Gar- 
den in that city, and Professor Vladimir I. Pal- 
ladin, of Kharkoff, has been made Director of 
the Pomological Garden at Warsaw. 


Tue College of Physicians of Philadelphia 
has awarded its Alvarenga prize for 1897 to 
Dr. Joseph Collins, of New York, for a paper 
on ‘ Aphasia.’ 

We learn from Natural Science that the first 
Flikiger medal—an honor to be awarded every 
five years by the German and Swiss Pharmaceut- 
ical Societies alternately—has been presented to 
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Mr. Edward Morrell Holmes, Curator of the 
Museum of the Pharmaceutical Society of Great 


Britain. An account of Mr. Holmes’ work in 
botany, illustrated by a portrait, appears in the 
Pharmaceutical Journal for September 4th. 


THE Zoological Society, London, has con- 
ferred its silver medal on Mr. Alexander White, 
for his studies on the fauna of Nyassaland. 


Mr. G. H. DARWIN, professor of astronomy 
at Cambridge, now on his way to America to 
give a course of ten lectures on ‘Tides’ at the 
Lowell Institute, has been elected a foreign 
member of the Academia dei Lincei, Rome. 


Messrs. Ropert G. AITKEN and W. H. 
WRIGHT have been appointed assistant astron- 
omers at the Lick Observatory. 


PROFESSOR F. W. CLARKE, Chief Chemist of 
the Geological Survey, has been appointed, by 
the Secretary of the Interior, Representative of 
the Department of the Interior and its several 
bureaus at the Omaha Exposition. Professor 
Clarke, who now represents the Department at 
the Nashville Exposition, has held a similar 
position in connection with every previous ex- 
position in which the general government has 
taken part in recent years. 


Dr. WESLEY MILLS, professor of physiology 
in McGill University, has been given leave of 
absence for a year, which he will spend abroad. 
Correspondence, however, addressed to McGill 
University will be forwarded to him. 


A sTATUE of Balboa, the discoverer of the 
Pacific Ocean, will be erected in Golden Gate 
Park, San Francisco. It will be executed by 
Mr. Douglas Tilden, and is the gift of Mayor 
Phelan. 

WE regret to record the deaths of Professor 
Charles T. Roy, since 1884 professor of pathol- 
ogy in Cambridge University, aged forty-seven 
years ; of Mr. W. A. Stiles, Park Commissioner 
of New York City and editor of Garden and 
Forest, in Jersey City on October 6th, at the 
age of sixty years; of Dr. Herman Welcker, 
formerly professor of anatomy at the Univer- 
sity at Halle, at Winterstein at the age of 
seventy-five years, and of Dr. Konrad Bohn, 
professor of mathematics and physics at the 
Forestry Institute at Aschaffenburg. 
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A pispAtcH from Melbourne states that the 
expedition of the Sydney Geographical Society, 
under Professor David, to the Ellice Islands, 
between the Gilbert Islands and the Fiji 
Islands, has obtained evidence confirming the 
theory of Darwin as to the formation of coral 
islands. Diamond drilling in coral to the depth 
of 557 feet failed to reach bottom. 

A socreTy entitled ‘Société des Sylvicul- 
teurs de France et des Colonies’ is being 
formed in France, as has been learned from 
Garden and Forest, for the purpose of diffusing 
the knowledge of silviculture and increasing 
popular interest in this art. 

DurinG the year ending June 15, 1897, there 
have been added to the library of the University 
of Chicago 10,717 books, of which 7,383 were 
purchased, 2,920 were added by gift and 404 in 
exchange for University publications. 

THE preliminary plans of the New York 
Zoological Park, to be located in South Bronx 
Park, New York, have been completed and will 
be submitted first to the President and the Ex- 
ecutive Committee, then to a committee of 
three experts, consisting of Professor Charles 
8. Sargent, director of the Arnold Arboretum ; 
Thomas Hastings, architect, and W. Barclay 
Parsons, civil engineer. If their reports are 
favorable the plans will then be submitted with- 
out delay to the Board of Park Commissioners. 
With the final plan of the Zoological Park 
grounds will be submitted the plans and eleva- 
tions for the following buildings: The lion 
house, the monkey house, the elephant house, 
bird house, winter house for birds, reptile house, 
tropical ruminants’ house, main restaurant and 
administration building. Of secondary struc- 
tures will be submitted the plans for the flying 
cage, eagles’ and vultures’ aviary, wolf and fox 
dens, bear dens, sea lions’ pool, pheasants’ 
aviary, buffalo house, deer barns, mountain 
sheep shelter and ducks’ aviaries. If the so- 
ciety’s plans are approved by the experts and 
the Park Commissioners, the engineers will pre- 
pare plans for a system of sewerage and water 
supply. 

THE London correspondent of the New York 
Evening Post telegraphs that at Maidstone vac- 
cination is being used against typhoid under 
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the direction of the pathological laboratory of 
the State Army School at Netley. Professor 
Wright and Surgeon-Major Temple, of Netley, 
have so improved the method that they are able 
to obtain the characteristic reaction of blood 
serum on typhoid bacilli, which is taken asa 
proof that the individual is protected by the in- 
jection. Enough vaccine has been sent to 
Maidstone to inoculate the whole population if 
necessary. The number of cases of typhoid 
fever reported is greater than 1,500. 


ApvIicEs from Honolulu state that the lava in 
the crater of Kilauea has risen over 100 feet 
in eight days and that an overflow is expected. 


THE report of the trustees of the South 
African Museum, Cape Town, for 1896, says 
Natural Science, records the reorganization of 
the staff and the completion of the new build- 
ings. The Museum now has the services of 
Mr. W. L. Sclater as Director; Mr. L. Perin- 
guey as Assistant Director, with special charge 
of the insects; Dr. W. F. Purcell as keeper of 
land invertebrates; Dr. G. 8. Corstorphine as 
keeper of geology and mineralogy, and Dr. J. 
D. F. Gilchrist as honorary keeper of marine 
invertebrates, During the year 1896 a special 
grant was expended upon the purchase of a 
series of large mammals for the collection, 
while an exchange with the La Plata Museum 
furnished an important series of South Ameri- 
can mammals and birds. Large acquisitions of 
European rocks and fossils were also purchased 
for comparison with the South African speci- 
mens. 

THE Honorable William T. Harris, United 
States Commissioner of Education, will deliver 
five lectures on ‘The Philosophy of Education’ 
at the Teachers’ College, New York, on the 
following dates: Thursdays, October 14th and 
28th and November 4th, at 3:30 p. m.; Fridays, 
October 15th, at 2 p. m., and October 29th, at 
3 p. m. 

A coursE of twelve lectures on the ‘The 
Geological History of Invertebrate Animals’ 
is being delivered by R. H. Traquair, M.D., 
F.R.S., in the Lecture Theatre of the South 
Kensington Museum. These are the Swiney 
Lectures on Geology, given under the direction 
of the trustees of the British Museum. 
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Tue American Forestry Association has held 
a special meeting at Nashville, Tenn., with an 
excursion to Biltmore and Chattanooga, leav- 
ing Washington for Biltmore on the night of 
of September 16th. The party were enter- 
tained at Biltmore by Dr. Schenck, who ex- 
plained and illustrated the methods of forestry 
management used on the estate of 1,300 acres. 
The chief meeting was held at Nashville on 
September 22d, at which papers were presented 
by Messrs. George B. Sudworth, J. B. Kille- 
grew and others. 

Tue Macmillan Company will have ready for 
publication in the autumn the first volume of 
‘The Scientific Papers of Henry T. Huxley,’ 
reprinted from the journals of scientific societies, 
edited by Professor Michael Foster and Pro- 
fessor E. Ray Lankester. The scientific papers 
are expected to fill four volumes. 

THE current number of Nature (September 30) 
publishes the address on ‘Long Range Tem- 
perature and Pressure Variables in Physics’ 
given by Professor Barus as Vice-President, be- 
fore the Section of Physics at the Detroit meet- 
ing of the American Association. 

Proressor J. J. THOMPSON’S work on the 
‘Elements of the Mathematical Theory of Elec- 
tricity and Magnetism’ has been translated 
into German by Professor Gustay Wertheim, 
being published by Friedrich Vieweg, Bruns- 
wick, 


UNIVERSITY AND EDUCATIONAL NEWS. 


At a meeting of the trustees of Columbia 
University, on October 4th, President Low pre- 
sented the following letter : 


CoLuMBIA UNIVERSITY IN THE CrTy oF NEW YORK. 
PRESIDENT’s Room. 
October 4, 1897. 
To the . Trustees: As I have felt constrained by a 
sense of public duty to accept a nomination for Mayor 
of the City of New York at the hands of the Citizens’ 
Union, I feel it to be my duty to the University to place 
in your hands for such action as you may see fit to 
take my resignation as President of the University. 
I need not say that nothing but a deep sense of the 
imperative nature of the call to public duty would 
have led me to accept the nomination. 
Respectfully, 


Seta Low. 
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The letter of resignation was referred to a 
committee, which cannot report until the next 
meeting of the trustees, on November 15th, 
when the election will have taken place. 


THE 22d of October will hereafter be cele- 
brated at Princeton University as Charter Day. 
Ex-President Cleveland will this year make the 
address. A short address is also expected from 
the Earl of Aberdeen, Governor-General of 
Canada, on whom a degree will be conferred. 


PRESIDENT HARPER, of the University of Chi- 
cago, reports in his quarterly statement that 
there were in the University 169 instructors, 
of whom 19 are head professors, 22 professors, 
27 associate professors and 21 assistant profes- 
sors. The average salary for the year 1896-7 
for all departments, including University Ex- 
tension Division and the Divinity School, was 
$2,108.52. 

THE Union of the Medical Departments of 
New York University and of Bellevue Hos- 
pital Medical College having failed, the build- 
ing of the latter institution, which was destroyed 
by fire, has been rebuilt, and the College was 
opened on September 28th. Professor Lusk, 
whose death we were recently compelled to 
record, has been succeeded as president by Dr. 
Edward B. Janeway and as clinical professor 
of gynzcology by Dr. Henry C. Coe. Dr. 
Henry H. Rusby has been appointed professor 
of materia medica and pharmacology, and Dr. 
John A. Mandel, professor of chemistry. 


ACCORDING to a letter to the Boston Tran- 
script the serious damage suffered by Johns 
Hopkins University through the lapsing of 
dividends on Baltimore & Ohio stock has 
aroused the Baltimore Board of Trade to con- 
sider the question of extending aid to the insti- 
tution from the public treasury. The Board 
will probably memorialize the State Legislature 
at its approaching session, setting forth the 
great advantage to Baltimore in a hundred 
different ways of having the University, and 
drawing attention to the probability that the 
very block of stock which has brought such 
loss to the University had been previously 
owned by the State, so that the University is 
only bearing a burden which the State itself 
might otherwise have borne. 
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Mr. W. W. Aus, of Milwaukee, has given 
Columbia University the equipment for a steam 
engineering laboratory containing a number of 
valuable pieces of machinery valued at more 
than $15,000. 


Miss OLIVIA PHELPS STOKEs has given Bar- 
nard College $5,000, the income of which is to 
be used for aiding poor students. 


Mr. A. J. BALFour has informed the authori- 
ties of Cambridge University that a friend of 
his who desired to remain anonymous wished to 
give £2,000 for general university purposes, in 
four installments, the first of which has been 


paid. 


DISCUSSION AND CORRESPONDENCE. 
THE EASTERNMOST VOLCANOES OF THE UNITED 
STATES. 


To THE Epiror oF ScrENcE: In looking 
through Professor I. C. Russell’s magnificent 
volume on the ‘ Volcanoes of North America,’ 
I was surprised to see (page 129) the statements 
that ‘No volcanoes sufficiently recent to be 
recognized by their topographic forms occur 
east of the sharply defined eastern border of the 
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Cordilleran mountain series,’ and on page 191 
he also says that the volcanoes occur in the 
Cordilleran region west of the meridian of Den- 
ver. On Plate 5 a map is given showing the 
distribution of voleanoes in the United States, 
upon which none are given east of the Rio 
Grande except the Spanish Peaks. 

These conclusions on the part of Professor 
Russell are erroneous and mar his otherwise 
excellent work, for some of the most beautiful 
and perfect volcanic craters in the United States 
occur in New Mexico, not only far east of the 
longitude of Denver, but fully 200 miles east of 
the true Rocky Mountain front, which extends 
between Trinidad and Las Vegas.* These, as 


have been described by the writer,} consist of 
a group of craters lying to the south of Folsom 
Station, in an eroded plain at the foot of the 
older lava capped Trinidad Mesa, which ex- 
tends eastward from the Rocky Mountains for 


*A brief notice of Mount Capulin was published 
by Orestes St. John in ‘Notes on the Geologyot 
Northwestern New Mexico ;? Bull. U. 8. Geol. and 
Geog. Survey of the Territories, Vol. II., 1876. 

+Bull. Geol. Soc. Am., Vol. 3, p. 99, 1891. 
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a hundred miles or more along the Colorado- 
New Mexican line. The most conspicuous of 
these craters is Mount Capulin, six miles south 
of Folsom Station. This, a beautiful cinder 
cone (altitude 9,000 feet), rises nearly 2,750 feet 
above the railroad, with a vast crater at its top 
nearly a mile in diameter, slightly broken down 
on its western side. From its summit many 
flows can be traced. To the southward, from 
six to twenty miles, there are several similar 
craters, while to the northward there are several 
smaller ones. Around these craters there are 
numerous surface flows of vesicular, ropy lava, 
extending eastward to within sight of the Texas 
line. 

These are the easternmost known craters of 
the Rocky Mountain region, and their occur- 
rence at the foot of the Raton plateau, near the 
western edge of the Llano Estacado, is interest- 
ing. The cinder cones are clearly of a more re- 
cent origin than the adjacent basaltic cap of the 
Raton plateau, for they are situated in an 
eroded valley between the main mesa and an 
outlier—the Sierra Grande—and at a lower al- 
titude than either of them. They are also ap- 
parently more recent than the late Tertiary 
deposits of the Llano Estacado, the original 
surface of the lava resting upon the latter and 
not covered by it except in case of the wind- 
blown débris. 

While these are the only craters of the United 
States which are east of the true Rocky Moun- 
tain front, there are other important ones lying 
east of the Rio Grande which have escaped Mr. 
Russell’s notice, notably the Cerrito lying be- 
tween Galisteo and the Rio Grande, consisting 
of several cones rising to nearly 1,000 feet 
above the plateau. Still to the southward in 
the great bolson desert, which lies between the 
Organ and Sacramento ranges of southern New 
Mexico, there is a comparatively recent vol- 
¢anic cone from which a stream of mobile lava 
has flowed for sixty miles to the southward. 
There are also several other craters just west of 
the Rio Grande and El! Paso, in southern 
New Mexico, which have escaped Professor 
Russell’s notice. 

The Folsom craters, east of the true Rocky 
Mountain front, are the ones which upset deduc- 
tions which would otherwise be tenable con- 
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cerning the occurrence of voleanic cones ap- 
proximately along oceanic shore lines. A bul- 
letin for the United States Geological Survey is 
being prepared upon the Folsom locality by 
Mr. 8. Prentiss Baldwin, of Cleveland, Ohio, 
who, at my request, some years ago undertook 
a thorough exploration of that most interesting 
region. 

In addition to the true cinder cone craters we 
have have specified, that portion of New 
Mexico east of the Coloradoan group of the 
Rocky Mountains (Snow Range) which ends 
abruptly near the latitude of Sante Fé, is un- 
usually rich in older volcanic phenomena, such 
as superficial lava flows and old volcanic necks 
or stocks of the type of Mount Taylor or the 
Spanish Peak which Russell includes in his map 
as volcanoes and two of which, near Fort Union, 
he describes. 

Besides the omission of the true craters of 
New Mexico, the work gives no reference to 
the old volcanic phenomena of the Texas re- 
gion, such as occur so abundantly in the Trans- 
Pecos region, and to the eastward along the in- 
terior margin of the Coastal Plain, between 
Austin and Del Rio. 

It would have made matters much clearer to 
the reader had Professor Russell used a series 
of symbols upon his map to distinguish the 
kinds of volcanoes there plotted, such as living 
craters, extinct craters and volcanic stocks rep- 
resenting the ruins of old craters. 

The accompanying sketch of the Texas-New 
Mexican region giving supplementary data con- 
cerning the distribution of volcanic phenomena 
will be of value to the reader of the work. 
The black discs are true volcanic craters; the 
square stocks or necks of former craters, and 
the crosses, are laccolites. 

Rospert T. HILL. 


LITERARY EMBRYOLOGY. 


To THE Epiror oF Scrence: In the Atlantic 
for this month is an article by Mr. Frederic 
Burk on the ‘Training of Teachers.’ On p. 
553-554 occurs the following paragraph, in 
which I have ventured to italicize those parts 
which seem to me absolutely incorrect. It 
appears singular that in an article on teaching, 
severely criticising prevalent methods, there 
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should occur a very striking example of inac- 
curate learning : 

‘*Embryology throws some suggestive light 
upon the radical difference of childhood from 
maturity. The human fcetus roughly follows 
the disjointed line of development which marks 
the evolution of animal life. Up to four months 
before birth the organism is essentially an aquatic 
animal, provided with rudimentary gill slits and 
the developed nerves of equilibration characteristic 
of aquatic life. At a later stage it has a coat of 
hair, and a tail longer than its legs, with the 
necessary muscles for moving this organ. This 
class of singular phenomena constantly appear 
during the embryological period; they are nour- 
ished and growing rapidly for a time, as if the 
whole destiny of the organism were to become some 
one of the lower forms of animal life. Then the 
purpose is more or less suddenly changed. 
New forms and new organs appear, displacing 
or absorbing the old, and the organism seems 
to obtain a new destiny, which in turn may 
wholly or partly disappear. Some of these 
forms do not wholly disappear, and physiolo- 
gists now enumerate in the adult human organism 
more than one hundred parts of the body which 
have no known function, and whose presence 
cannot be explained except upon the theory 
that they are remnants, or rudimentary organs, 
of some of these broken tendencies through 
which the organism has passed. Such is the 
pineal gland, which was declared by Descartes to 
be the seat of the soul], but is now recognized as 
the remnant of the organ of vision as still found 
in lower reptiles. The semi-lunar fold at the 
internal angle of the eye is the remnant of the 
third eyelid of marsupials. The vermiform ap- 
pendage, which is such a menace to human life, 
is the remnant of an enormous organ in her- 
bivora. The ear muscles, which in few people 
are functional, are recognized as rudiments of 
muscles of much use to lower animals. In the 
earlier stages of the human fcetus the brain is 
made up of three parts, of which the hinder 
part is by far the longest, as in the, case of 
lower animals. There is then no trace of the 
cerebral hemispheres which constitute so large a 
part of the adult brain, just as there is no trace 
in the lower orders. The mid-brain later shows 
the same enlargement for the centers of sight and 
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hearing that these portions have in birds and cer. 
tain fishes. Still later the proportions are re. 
versed: the hind-brain dwindles away relatively, 
to become the slight enlargement of the spinal cord 
at the base of the brain known as the medulla ob- 
longata; the mid-brain shrivels, to become the 
small nodules known as the quadrigemina ; and the 
narrow neck connecting the fore-brain and the mid- 
brain swells,to become the huge cerebral hemispheres, 
Embryological growth is clearly not a harmonious 
development, The line of growth is broken, pro- 
ceeding in one direction for a time, and then sud- 
denly turning off in a new direction, as if the 
organism were continually making mistakes and 
correcting them before it is too late. The path of 
growth is strewn with the remnants of these 
abandoned tendencies.’’ 
CHARLES 8S. MINor. 


THE ‘ENCHANTED MESA.’ 


To THE EDITOR OF SCIENCE: As little as he 
needs it, so little would I object that what 
trifling credit may be involved should go to my 
great teacher and dearest friend. Quite un- 
thinkingly, however, I have mentioned the 
fact, in type, that I first published the Quéres 
tradition of the ‘Enchanted Mesa;’ and as 
ScrENCcE (September'17) refers to the legend as 
discovered by Bandelier and ‘subsequently ob- 
tained’ by me, the pupil seems to be left in the 
position of trying to rob his master. 

Bandelier’s Final Report, Part II., p. 313, 
seems sufficiently conclusive, and accords with 
his fixed habit of giving credit, even to humble 
sources. 

I first published a skeleton of the legend in 
1885. It was years later before I could round 
out the last detail of the folk-story—when I 
had become genuinely a friend (by their count 
and my own) with nearly all the old principales 
of Acoma. One of them, a noble and wise old 
man, already tottering in his nineties, rode 
sixty miles horseback to pass three days with 
me in my own pueblo, in the month of his 
death. Both of us felt that it was good-bye; 
for I was already packing for the long South 
American journey with Bandelier, and the old 
man knew his own time was short. We talked 
of many things of the years that had drawn us 
together, and of Acoma, our common love; and 
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again he told me in full the folk-tale of the 
Mesa Encantada. No student of ethnology or 
of men, looking at that fine old face, listening 
to that voice, could ever have been so flippant 
as to suggest that he was telling ‘a tall story.’ 
He was repeating, word for word, the scrip- 
tures (we would say for a parallel) as he had 
learned them at his father’s knee, and as they 
had been ‘told down’ from father to son 
through centuries. These folk-stories are not 
told to careless strangers, nor to careful ones 
either. How difficult it is to get them in full 
has been amply recorded by Bandelier and 
Cushing, and is fully understood by all who 
have genuinely gathered Indian folk-lore. 

The matter of precedence is not vital, but 
since Mr. Hodge’s workmanlike achievement 
the final ‘round-up’ of the rock of Katzimo 
seems to be on, and it is well to have all the 
mavericks duly marked. The Indian tradition 
is vindicated, and under circumstances that, in 
any less rigorous court than that of science, 
would be deemed dramatic. 


Cuas. F, LuMMIs. 
Los ANGELES, CAL. 


SCIENTIFIC LITERATURE. 
Philosophy of Knowledge. An Inquiry into the 
Nature, Limits and Validity of Human Cogni- 
tive Faculty. By GEorGE TRUMBULL LADD, 
Professor of Philosophy in Yale University. 
New York, Charles Scribner’s Sons. 1897. 

Pp. xv+614. 

Professor Ladd’s most widely known work 
has hitherto been done in the field of psychol- 
ogy. His Elements of Physiological Psychology, 
published ten years ago, was the first system- 
atie account in English of the methods and 
results of that science. Since that time there 
have appeared from the pen of the same author, 
Outlines of Physiological Psychology ; Psychology, 
Descriptive and Explanatory ; Philosophy of Mind 
(an essay on the metaphysics of psychology); 
besides a work entitled Introduction to Philoso- 
phy. It has all along been evident to readers 
of Professor Ladd’s works that his main interest 
is a those ultimate problems of theology and 
Philosophy which are concerned with man’s 
nature and destiny, and which demand for their 
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answer some theory of his rejation to other be- 
ings and to the ground of all reality. The 
author’s procedure, however, as well as numer- 
ous explicit statements scattered throughout his 
writings, make it clear that he has considered it 
necessary to approach the discussion of these 
problems after a thorough study of the concrete 
facts regarding the nature of the human mind 
and its relation to the bodily organism. Pro- 
fessor Ladd’s psychological labors thus furnish 
the basis for his philosophy. Having laid the 
foundation, he now proposes to see what struc- 
ture can be erected upon it; or, as he himself 
expresses it, to show what is ‘implicate’ in the 
fact of human experience. It is the main busi- 
ness of the present volume to discuss the prob- 
lems of knowledge; ontological questions are, in 
the main, reserved for future treatment. Never- 
theless, as is pointed out, it is not possible to 
separate entirely ontology and epistemology. 
‘¢ Something as to the nature of the really exist- 
ent is interwoven inextricably with the conscious 
life of the cognitive subject’ (p. 348). Even in 
the present. work, then, as we shall see later, a 
theory of reality is foreshadowed. 

Before examining any of the doctrines of the 
book, it seems necessary to say a word regard- 
ing its spirit and purpose. The author’s inter- 
est appears throughout to be practical quite as 
much as theoretical. ‘‘I have striven con- 
stantly,’’ he says, ‘‘ to make epistemology vital, 
—a thing of moment, because indissolubly and 
most intimately connected with the ethical and 
religious life of the age’’ (p. ix.). Anditseems 
to him of the utmost importance to refute what 
he considers false and dangerous theories of 
knowledge. ‘‘ The agnostic or despairing atti- 
tude towards the problem of knowledge itself 
lies, both logically and in fact, at the base of all 
other agnosticism, and of manifold forms of de- 
spair’’ (p. 28). If this conviction has some- 
times led the author to adopt the language of a 
moral teacher or preacher, rather than that of 
an investigator, it has doubtless rendered his 
presentation more vigorous and his book more 
interesting, from the standpoint of the general 
reader, than would otherwise have been the 
case. It is probable, too, that in the author’s 
consciousness of a mission is to be found the ex- 
planation of the remarkable statements in the 
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preface that ‘there are no modern works in 
English from which any help is to be derived in 
the treatment of epistemological problems,’ and 
that the present volume ‘asks and should re- 
ceive the treatment due to a pioneer work’ 
(p. viii.). It is perhaps psychologically in- 
evitable that the reformer should regard him- 
self as standing alone, that he should be unable 
to see that there are other knees which have 
not bowed unto Baal. It will no doubt be en- 
couraging to Professor Ladd to learn that, in 
spite of his conviction that no help is to be 
found in Mr. Hobhouse’s recent work since 
it deals with logic (vide, note p. viii.), he may 
discover there a theory of knowledge similar in 
many respects to his own. There are also sev- 
eral other modern books on logic which cannot 
fairly be accused of treating the nature of 
thought in a merely formal way, and in which 
the fundamental conceptions which Professor 
Ladd himself uses are very clearly laid down. 
And among psychological writers there are 
surely several—Ward, James, Stout, to men- 
tion but three names—from whom some assist- 
ance might be derived in a discussion of the 
nature of cognition. My own opinion is that 
philosophers at the present day have some 
ground for encouragement and congratula- 
tion, in the fact that substantial agreement 
has been reached on so many important points 
connected with this very subject. While gladly 
acknowledging the independence and value of 
Professor Ladd’s treatment, I should still say 
that it has been largely made possible by the 
work which has appeared in English during the 
last twenty years. 

The first chapter of the volume is occupied 
with a discussion of the nature of the problem, 
while the two following chapters contain an 
excellent, though somewhat summary, account 
of historical theories of cognition. ‘‘The fun- 
damental problem of the philosophy of knowl- 
edge is an inquiry into the relations between 
certain states of consciousness and what we 
conceive of as ‘ the really existing’’’ (p. 10). 
‘* Tt accepts as its problem cognition including 
all its necessary implicates’’ (p. 17). Among 
these implicates is that of an extra-mental re- 
ality different from the knowing subject. ‘‘To 
know is to make an ontological leap, a spring 
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from the charmed circle of pure subjectivity 
into the mystery of the real’’ (p. 22). If we 
ask, now, how it is possible to guarantee the 
validity of knowledge, we find that it is impos. 
sible to discover any outside standard by meang 
of which it may be tested. ‘‘ Critical analysis 
of the nature of experience, with a view to 
certify it, ends in the discovery of aspects, or 
factors, or implicates, of every exercise of cog- 
nitive faculty which are self-certifying” (p. 
105). 

A point upon which great emphasis is laid is 
the objective nature of cognition. ‘‘It is the 
very reverse of truth to say that knowledge is 
merely subjective ; for till the stream of con- 
sciousness, the state or the activity of the 
knowing subject, has become also objective, 
cognition has not taken place’ (p. 115), 
Judgment, in which the cognitive activity in- 
volved in thinking culminates, ‘‘is not genu- 
ine judgment without a trans-subjective refer- 
ence, an implication of the actual connection 
of different ‘momenta’ in a really existing 
world’’ (p. 149). Professor Ladd also strongly 
insists that knowing is not an affair of any one 
set of faculties, but involves the whole mind. 
Feeling and willing are implied in every cog- 
nitive act, and belong to the very nature of 
knowledge. Two chapters (Chap. vi., Knowl- 
edge as Feeling and Willing ; and Chap. xvii., 
Ethical and sthetical Momenta of Knowl- 
edge ) are devoted to enforcing and illustrating 
this doctrine, which is so often forgotten by 
those who discuss the nature of knowledge. 
‘In the formation and criticism of every al- 
leged cognitive judgment, the entire mind of 
the subject, whose is the judgment, takes part” 
p. 502). “The different aspects or sides of 
human nature do not stand apart, as it were, 
from the ordinary working of cognitive faculty. 
* * * The rather must they all be considered 
as factors, or ‘momenta’ essentially present 
and effective in the integrating process that 
gives the object as a totality to the mind, and 
that shapes the actual synthesis in which the 
cognitive judgment consists’’ ( p. 503). 

The author finds, further, that the reality of 
both subject and object,and also that ofa relation 
between the two, are ‘implicated’ in every act 
of self-conscious experience. But how shall 
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we conceive of this relation? In cognition an 
obvious distinction of subject and object is pre- 
supposed. But their complete incomparability 
js denied, and their actual unification in some 
form is affirmed (p. 206). This unification can 
take place ‘only if the conception of one of the 
two—either of thing or of self—can be so ex- 
tended in a valid way as to provide an expla- 
nation for the other, and for the relation of 
knowledge between the two’ (p. 216). The 
concept of the Self, the author finds, is alone 
capable of such extension. It furnishes the 
key or interpretation to all that we know about 
things. That is, it is only when things are con- 
ceived as in some sort analogous to the Self 
that they can be known atall. Our knowl- 
edge of the Self is direct and intuitive and has 
the highest degree of certainty. Indeed, it is 
because we fail to attain the same perfection in 
knowing, when dealing with things, that we be- 
come dissatisfied with the limits, etc., of our 
knowledge (p. 252). The author’s doctrine on 
the nature of our knowledge of the Self requires 
further elaboration to render it perfectly clear. 
He seems, however, to believe that we here get 
beyond the antithesis of subject and object, 
and are, in a sense, face to face with reality. 
He himself sums up his chapter on the knowl- 
edge of Things and of Self as follows: ‘‘While 
the knowledge of Self may attain an intuitive 
penetration to the heart of reality, the knowl- 
edge of things remains an analogical interpreta- 
tion of their apparent behavior into terms of a 
real nature corresponding, in important char- 
acteristics, to our own”? (p. 226). 

This conception of the Self as the central 
point of knowledge determines, to a very im- 
portant extent, the character of the discussions 
which follow. The meaning of Identity and 
Difference and of the principle of Sufficient 
Reason are found in the nature of the Self. 
And, similarly, the author’s conclusions regard- 
ing the teleological character of knowledge, and 
the necessity of employing teleology to under- 
stand completely the nature of things, follows 
directly from the doctrine that knowing is an 
interpretation of things by the Self in the light 
of what it knows about its own nature. The 
author's discussion of Experience and the Trans- 
cendent (Chap. xi.) is extremely interesting. 
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We cannot, he argues, know anything that is 
not somehow implicate in our experience. But 
every experience implies the existence of con- 
ditions which transcend it as mere fact. Hence 
to know is just to reach beyond the mere fac- 
tual aspect of experience to its underlying con- 
ditions (pp. 325-35). 

The theory of reality outlined in the present 
volume shows marked traces of the influence of 
Lotze. No meaning can be given to the con- 
cept of related things ‘‘ unless things are con- 
ceived of as self-active beings, with their 
various modes of behavior interdependent and 
yet united under a framework, so to speak, of 
immanent ideas ’’ (p. 360). In the same way, the 
relation between the individual and the ground 
of reality is conceived asa relation of minds or 
selves. ‘‘ Human cognition is all to be under- 
stood as a species of intercourse between minds. 
In all man’s knowledge the real being of the 
finite Self is in actual commerce with the abso- 
lute Self. The relation of an intercourse be- 
tween Selves is the one fundamental and 
permanent conception under which may be 
truthfully included all the particular forms of 
relation of which we have experience in the de- 
velopment of the life of cognition ’’ (p. 558). 


J. E. CREIGHTON. 
CORNELL UNIVERSITY. 


Elementary Geology. By RALPH S. Tarp, B.5S., 
F. G. 8. A., Professor of Dynamic Geology 
and Physical Geography at Cornell Univer- 
sity. New York, The Macmillan Company. 
1897. Price, $1.40. 

Occasion for the publication of another ele- 
mentary text-book on geology, in addition to 
the number of good works previously available, 
is found in the ‘need of a geology in which 
more stress is placed upon the dynamic aspect 
of the subject than is commonly given.’ It is 
the author’s opinion that stratigraphic geology 
—that.is, as the term is used in this work, the 
history of the earth’s development—contains 
too much abstract fact for the average high 
school student, whereas structural and dynamic 
geology, which treat respectively of the ma- 
terials composing the earth’s mass and the 
forces affecting it, may be presented in simpler 
form. ‘‘Here the body of fact necessary for 
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elementary understanding is not so great nor 
so difficult to grasp. The teachings of these 
truths of geology are illustrated on every hand, 
and in fact some of them are already familiar 
to the pupil before he enters upon the study. 
They deal with phenomena in the midst of 
which we dwell, and hence should become a 
part of the mental possessions of every high 
school pupil.’’ The second reason for putting 
forth the book is to furnish a companion and 
adjunct to the ‘Elementary Physical Geog- 
raphy,’ by the same author. 

There is much to be said for the view that in 
teaching geology a beginning can best be made 
with the study of the materials of the earth 
and the forces which modify it. Such a method 
transforms the study by substituting observa- 
tion of our environment for book learning of 
past conditions. As the tendency of modern 
geologic interpretation is to seek in the records 
of the past for the effects of causes now opera- 
tive, such a method is scientifically sound. 
‘Those who have found the author’s work on 
‘Physical Geography’ helpful will, no doubt, 
discover in this ‘Elementary Geology’ an aid 
to further studies. 

To prepare an adequate elementary text- 
book is a task involving the successful reduc- 
tion of three difficulties: the selection of ma- 
terial; the analysis of the subject-matter chosen, 
and the choice of language. 

In the selection of material from the enormous 
mass of available facts the author determines 
the essential character of the book. This is his 
peculiar privilege, and detailed comment would 
only serve to illustrate another point of view. 
The choice for this volume is controlled by the 
emphasis given to the dynamic phase of the 
subject, and by the appropriate preference for 
American instances of world-wide phenomena. 

With reference to the analysis of the subjects 
chosen and the precision of expression, more 
definite standards have been set by the masters 
of scientific exposition. Their example might 
well check too fluent thought and too facile 
pen. The present work is weak in analysis and 
statement. The writing is in a descriptive 
style, which is pleasant to read, but which lacks 
emphasis of leading ideas. Examples chosen 
to illustrate processes appear to have controlled 


SCIENCE. 


[N. 8. Von. VI. 
a 

the order of presentation rather than to 1 
been controlled by a logical train of thougl 

About one-hundred and fifty pages of 
four hundred and eighty-seven are g 
illustrations. The illustrations are, as a} 
well chosen, judging by those whose origi 
are familiar, but in reduction to a scale g 
quate for this work they have suffered very: 
terially, and their value is in many instan 
doubtful Half-tone reductions printed as 
figures rarely retain sufficient ch 
Justify their use in works of this kind. 
photograph should either be redrawn as 
work or it should be printed upon a 
plate in a proper press. Either of these 
natives would limit the number of ill 
available for a book of moderate cost, 
would be better to have a few good ones thi 
many which fail of their purpose. Bs 

The responsibility which rests upon #& 
scientific author in attempting to promote 
study of his subject can scarcely be too sei 
considered. It is only in recognition of this nm 


sponsibility that this review has been prep 
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